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VICTORIA fi. 


Victoria, by the Grace of God, of the United Kingdom of Great Britain 
and Ireland Queen, Defender of the Faith: To Our Right Trusty and Right Well- 
beloved Cousin, Walter Stafford, Earl of Iddesleigh, Companion of Our Most Honour- 
able Order of the Bath; Our Trusty and Well-beloved Sir Richard Thorne Thorne, 
Knight Commander of Our Most Honourable Order of the Bath, Medical Officer of the 
Local Government Board; Our Trusty and Well-beloved Constantine Phipps Carey, 
Esquire, Lieutenant-Colonel and Honorary Major-General on the Retired List of Our 
Army ; Our Trusty and Well-beloved Charles Philip Cotton, Esquire ; Our Trusty and 
Well-beloved Michael Foster, Esquire,. Master of Arts, Professor of Physiology in Our 
University of Cambridge; Our Trusty and Well-beloved Thomas Walter Harding, 
Esquire, Retired Lieutenant-Colonel of Our Auxiliary Forces, with Honorary Rank of 
Colonel; Our Trusty and Well-beloved Thomas William Killick, Esquire; Our Trusty 
and Well-beloved William Ramsay, Esquire, Professor of Chemistry, University College, 
London ; and Our Trusty and Well-beloved James Burn Russell, Esquire, Doctor of 
Medicine, Master of Surgery: Greeting! 


Whereas We have deemed it expedient that a Commission should forthwith 


issue to inquire and report : 


1. (1) What method or methods of treating and disposing of sewage (including 
any liquid from any factory, or manufacturing process) may properly be 
adopted, consistently with due regard for the requirements of the existing law, 
for the protection of the public health, and for the economical and efficient 
discharge of the duties of local authorities ; and 


(2) If more than one method may be so adopted, by what rules, in relation 
to the nature or volume of sewage, or the population to be served, or other 
varying circumstances or requirements, should the particular method of treat- 
ment and disposal to be adopted be determined ; and 


2. To make any recommendations which may be deemed desirable with 
reference to the treatment and disposal of sewage ; 


TRhow know Ye, that We, reposing great trust and confidence in your know- 
ledge and ability, have authorised and appointed, and do by these Presents authorise 
and appoint, you, the said Walter Stafford, Harl of Iddesleigh, Sir Richard Thorne 
Thorne, Constantine Phipps Carey, Charles Philip Cotton, Michael Foster, Thomas 
Walter Harding, Thomas William Killick, William Ramsay, and James Burn Russell to 
be Our Commissioners for the purposes of the said Inquiry. 


End, for the better effecting the purposes of this, Our Commission, We do by 
these Presents give and grant unto you, or any three or more of you, full power to call 
before you such persons as you shall judge likely to afford you any information upon 
the subject of this Our Commission ; and also to call for, have access to, and examine 
all such books, documents, registers, and records as may afford you the fullest informa- 
tion on the subject, and to inquire of and concerning the premises by all other lawful 
ways and means whatsoever. 


Enod We do by these Presents authorise and empower you, or any three or more 
of you, to visit and personally inspect such places as you may deem it expedient so to 
inspect for the more effectual carrying out of the purposes aforesaid. 


6225—-VI,. 5,000—Wt. 9302. 2/09. Wy. &S. 3562r. 
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FAN We do further by these Presents will and ordain that this Our Commission 
shall continue in full force and virtue, and that you, Our said Commissioners, or any 
three or more of you, may from time to time proceed in the execution thereof, and of 
every matter and thing therein contained, although the same be not continued from 
time to time by adjournment. 


End We do further ordain that you, or any three or more of you, have liberty to 
report your proceedings under this Our Commission from time to time, if you shall 
judge it expedient so to do. 


EFAND Our further Will and Pleasure is that you do, with as little delay as possible, 
report to Us, under your hands and seals, or under the hands and seals of any three or 
more of you, your opinion upon the matters herein submitted for your consideration. 


EAND for the purpose of aiding you in such matters, We hereby appoint Our 
Trusty and Well-beloved Frederick James Willis, Esquire, to be Secretary to this Our 
Commission. 


Given at Our Court at St. James’s, the Seventh day 
of May, One thousand eight hundred and ninety-eight, 
in the Sixty-first Year Be Our Reign. 


By Her Majesty’s Command, 
(Signed) M. W. Riptey. 





Witu1AM Henry Power, Esa., F.R.S., 
To be a Member of the Royal Commission on Sewage Disposal. 


VICTORIA R., 


Victoria, by the Grace of God, of the United Kingdom of Great Britain and 
Ireland Queen, Defender of the Faith: To Our Right Trusty and Well-beloved William 
Henry Power, Esquire, Fellow of the Royal Society, Medical Officer of the Local 
Government Board: Greeting! 


Whereas we did, by Warrant under Our Royal Sign Manual, bearing date the 
Seventh day of May, One thousand eight hundred and ninety-eight, appoint Our Right 
Trusty and Right Well-beloved cousin Walter Stafford, Earl of Iddesleigh, Companion 
of Our Most Honourable Order of the Bath, together with the several Gentlemen therein 
mentioned, or any three or more of them, to inquire into the treatment and disposal of 
sewage. 


End whereas one of the Commissioners so appointed, namely, Sir Richard 
Thorne Thorne, has since deceased. 


TRhow know We, that We, reposing great confidence in you, do, by these 
Presents, appoint you, the said William Henry Power, to be one of Our Commissioners 
for the purpose aforesaid, in the room of the said Sir Richard Thorne Thorne, deceased, . 
in addition to, and together with, the other Commissioners whom we have already 
appointed. 


Given at our Court at Saint James’s, the Seventh 
day of February, One thousand nine hundred, in the 
Sixty-third Year of Our Reign. 


By Her Majesty’s Command, 
(Signed) M. W. Riptey. 


Whitehall, March 18th, 1901. 


Tus Kine has been pleased to issue a Commission, under His Majesty's Royal Sign 
Manual, to the following effect :— 


EDWARD R. 


Loward the Seventh, by the Grace of God, of the United Kingdom of 


Great Britain and Ireland King, Defender of the Faith, to all to whom these Presents | 
shall come, Greeting ! 


Whereas it pleased Her late Majesty from time to time to issue Royal Com- 
missions of Inquiry for various purposes therein specified : 


Hnod Wheveas in the case of certain of these Commissions, namely, those 

known as—- 

The Historical Manuscripts Commission ; 

The Horse Breeding Commission ; 

The Local Taxation Commission ; 

The Port of London Commission ; 

The Salmon Fisheries Commission ; and 

The Sewage Disposal Commission ; 
the Commissioners appointed by Her late Majesty, or such of them as were then acting 
as Commissioners, were, at the late demise of the Crown, still engaged upon the 
business entrusted to them : 


End whereas We deem it expedient that the said Commissioners should 
continue their labours in connection with the said enquiries notwithstanding the late 
demise of the Crown : 


THhow know We, that We, reposing great trust and confidence in the zeal, 
discretion, and ability of the present members of each of the said Commissions, do by 
these Presents authorise them to continue their labours, and do hereby in every essen- 
tial particular ratify and confirm the terms of the said several Commissions. 


FANO We do further ordain that the said Commissions do report to Us under their 
hands and seals, or under the hands and seals of such of their number as may be speci- 
fied in the said Commissions respectively, their opinion upon the matters presented for 
their consideration ; and that any proceedings which they or any of them may have 
taken under and in pursuance of the said Commissions since the late demise of the 
Crown, and before the issue of these Presents shall be deemed and adjudged to have 
been taken under and in virtue of this Our Commission. 


Given at Our Court at Saint James’s, the fourth 
day of March, One thousand nine hundred and one, 
in the First Year of Our Reign. 


By His Majesty’s Command, 
(Signed) Cunas. T. Riroute. 


vi 


THOMAS JOSEPH STAFFORD, F.R.C.S.L., 
'To be a Member of the Royal Commission on Sewage Disposal. 


EDWARD R.-: 


Edward the Seventh, by the Grace of God, of the United Kingdom of 
Great Britain and Ireland and of the British Dominions beyond the Seas King, 
Defender of the Faith, To Our Trusty and Well-beloved Thomas Joseph Stafford, 
Esquire, Fellow of the Royal College of Surgeons of Ireland, Medical Commissioner of 
the Local Government Board for Ireland : Greeting ! ! 


Whereas Her late Majesty Queen Victoria did by Warrant under the Royal 
Sign Manual bearing date the Seventh Day of May One thousand eight hundred and 
ninety-eight, appoint Our Right Trusty and Right Well-beloved Cousin, Walter Stafford, 
Earl of Iddesleigh, Companion of Our Most Honourable Order of the Bath, together 
with the several Gentlemen therein mentioned, to be Commissioners to inquire into the 
treatment and disposal of Sewage. 


ElLnd whereas one of the Commissioners so appointed, namely, Our Trusty 
and Well-beloved Charles Philip Cotton, Hsquire, hath humbly tendered unto Us his 
resignation of his appointment as one of the said Commissioners : 


Thow know De, that. We, reposing great confidence in you, do by’ these 
Presents appoint you, the said Thomas Joseph Stafford, to be one of Our Commissioners 
for the purpose aforesaid, in the room of the said Charles Philip Cotton, resigned, in 
addition to and together with the present Members of the Commission. 


Given at Our Court at Saint James’s, the Seventh 
day of May, One thousand nine hundred and two, in 
the Second Year of Our Reign. 


By His Majesty’s Command. 
(Signed) — Cuas. T. Riroute. 





ReGinaLD ArtuuR Tatrron, Esquire, 
To be a Member of the Royal Commission on Sewage Disposal. 


EDWARD & & I, 


Loward the Seventh, by the Grace of God, of the United Kingdom of 
Great Britain and Ireland and of the British Dominions beyond the Seas King, 
Defender of the Faith, To Our Trusty and Well-beloved Reginald Arthur Tatton, 
Esquire, Greeting ! 


Uhereas Her late Majesty Queen Victoria did by Warrant under the Royal 
Sign Manual bearing date the Seventh Day of May, One thousand eight hundred. and 
ninety-eight, appoint Commissioners to inquire into the treatment and disposal of 
Sewage. 


Hnd whereas a vacancy has been caused in the body of the Commissioners 
appointed as aforesaid by the death of Major-General Constantine Phipps Carey, C.B. 


TRhow know We, that We, reposing great confidence in you, do by these 
Presents appoint you, the said Reginald Arthur Tatton, to be one of Our Commissioners 
for the purpose aforesaid, in the room of the said Constantine Phipps Carey, deceased, 
in addition to and together with the present Members of the Commission. 


Given at Our Court at Saint J ames’s, the Seventh 
day of January, One thousand nine hundred and 
seven, in the Sixth Year of Our Reign. 


By His Majesty’s Command. 
(Signed) H. J. Grapsronn. 


SIXTH REPORT. 


To Tue Kine’s Most ExceLtent Masesty : 
May it please Your Majesty,— 


We, Your Commissioners, appointed to inquire into the methods of disposing 
of sewage and trade effluents, humbly submit this Report concerning the disposal 
of the liquid refuse from distilleries. 


I. INTRODUCTORY. 


1. The difficulties connected with the purification of the refuse from distilleries 
were first brought to our notice by our colleague the late Dr. J. Burn Russell, a member 
of the Local Government Board for Scotland, and in May 1903, on the occasion of a 


visit to €cotland for the purpose of inspecting the Glasgow Sewage Works, we visited 
a number of malt distilleries in the north of Scotland. 


As a result of our preliminary investigations we were satisfied that the treatment 
of distillery refuse was a particularly difficult problem, and also one of some urgency, 
but other work prevented us from commencing any experimental investigation of the 
subject at that time. 


2. In February 1904, at the request of associations representing the Scottish malt 
distilling industry, we received a deputation consisting of Dr. Cowie, Mr. Allan, 
Mr. Thorne, Mr. Hopkins, Mr. James Robertson, Mr. Doig, Mr. Grant (Glen Grant), 
Mr. Fergusson (Jura), Mr. Brown (Campbeltown), and Mr. Mustard. 


The evidence of these witnesses was published in Appendix I. of our last Report 


(Cd. 4279). 


As showing the magnitude of the interests involved, we were informed that during 
the year 1902, the output from the distilleries which they were representing ‘“ was over Cowie, 


29,000,000 gallons, representing about £15,000,000 sterling in Imperial revenue per !°/36 
annum.” 


3. These witnesses represented to us that in consequence of actions in the Courts, 


and the attitude of the riparian owners, the manufacturers were at a loss to know what 
to do. 
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They stated that they were quite willing to spend money on works of purification, Cowie, 
if they could be satisfied that meanwhile they would not be unreasonably attacked by 19889, 
riparian proprietors. But these gentlemen, they said, seemed to demand that the 
refuse should be converted into absolutely pure water or into a liquid of composition 


a Sad with that of the river, and it was not possible to comply with demands such 
as these. 


4. The distillers requested that we would investigate the subject “‘ with the view 
of fixing some standard of purity up to which it would be safe for the riparian pro- 
prietors to receive effluents from distilleries into the stream” and of reporting on the 
various methods of disposing of distillery refuse. ¥ 


_ They also urged that the recommendations contained in our third Report as to the 
setting up of a central authority to determine questions as to river pollution and other 
matters should be extended to Scotland. 

' 6225—VI. A 


19726. 


19929. 


19930. 


19934, 


19996, 
19990. 


19972. 
20044. 


20059- 
20070. 


19990. 
19996. 
20001. 


Dr. Cowie, who was the chief witness, summed up the request of the manufacturers 
as follows: 

“J wish to impress upon the Commission that we distillers do not want in any way to injure 
the streams or to encroach on the rights of the riparian owners ; we only ask reasonable facilities 
for carrying on our business, and we are in hopes that an interview between you and the riparian 
owners will bring into proper perspective our respective positions, and convince them that their 
interests are not being unduly encroached upon by us, and that there must be a little give and take 
between us before a settlement can be effected. In what I have said with regard to the Spey—you 
have been hearing so much about it —I have spoken from my own point of view ; the other gentle- 
men can speak for theirs, but I may say the question is acute all over Scotland, and they will be 
able to tell you so. Well, there are four points that we wish to urge upon you. First, that you 
may send your scientifie staff up to investigate the methods in operation, and to give an opinion as 
to what is the best possible means of purification of our effluents and to establish some’ standard of 
purity. Second, that you urge upon the Government to promote legislation whereby upon application 
to a local authority manufacturers may compulsorily obtain land for purification works at a reasonable 
figure. Third; that you extend the recommendations in your third Report to Scotland, so that the 
interests of the manufacturers as well as those of the landlords may ke safeguarded by the appoint- 
ment of a central authority. Fourth, we venture to suggest that you ask the Duke of Richmond 
and Gordon, Mr. Menzies of Arndilly, Mr. Findlay of Aberlour, and Mr. Grant of Elehies, and other 
proprietors to exchange views with you in order that some arrangement may be arrived at until 
such time as you can report.” 


5. In May, of the same year, at our invitation, the Duke of Richmond and Gordon, 
Mr. John R. Findlay, Mr. W. S. Menzies and Mr. J. H. W. Grant attended before us, as 
representatives of the riparian proprietors in the district of the Spey and Fiddich, which 
is one of the most important districts of the malt distilling industry. 


These witnesses drew attention to the fact that the number of distilleries in the 
district of the Spey and Fiddich had increased considerably during the previous ten or 
twelve years, and that the pollution of these rivers had become very serious. The 
Duke stated that in the spring time the Fiddich, a tributary of the Spey, was reduced 
to a “ condition of absolute filth”? with “ slime and fungus through it from side to side,” 
and that “there was not one fish in the Fiddich now to fifty that were there ten years 
ago.” 


He also stated that the same condition prevailed on the ‘‘Spey beds.” In the 
opinion of the proprietors the salmon fisheries would be very prejudicially affected 
unless the pollution were stopped. | 


They considered that they had been patient beyond words in their dealings with 
the distillers; they had never threatened them needlessly, and they had only had 
recourse to the Courts when matters had become so serious that this step was necessary 
for the protection of their property. 


6. As regards the amount of purification which the proprietors required, the Duke 
seemed to suggest that 100 per cent., or absolute purification, was necessary, while 
Mr. J. H. W. Grant put it that, at common law, he was entitled to require that the 
water should be passed on by the distiller in its original state. 


7. We suggested that inasmuch as a large number of experiments were in progress, 
and the distillers seemed anxious to find out in what way the refuse could be properly 
purified or disposed of, perhaps the proprietors would be willing not. to press matters 
to extreme lengths until we had reported, provided the distillers adopted all practicable 
temporary measures to diminish the evil effects of pollution. 


In regard to this suggestion the Duke stated that he was not able on behalf of 
the proprietors to give any pledge, but he submitted that they had not been unreason- 
aire the past and that he thought they might be trusted to be not unreasonable in 

e future. 


8. The Duke informed us that the riparian proprietors were opposed to the 
proposal that questions of pollution should be determined by a Central Department, 
and that they preferred to leave the matter to the ordinary Courts of Law. 


_ 9. In the following year (1905) we decided to undertake an experimental inves- 
tigation, and arrangements were made to visit Scotland for the purpose of discussing 
with the proprietors and distillers the lines on which the investigation should proceed. 


But ultimately. the proprietors decided not to attend, and the conference took place 
with the distillers alone. | 


10. After considering the suggestions made by the distillers we decided to inves- 
tigate the question of standards for distillery effluents. We also decided that the 
processes which were in operation for the disposal of the waste liquids should be 
critically examined. ; 


These comprised :— 


(a) Purification on land’; 
(b) Destruction by heat ; 


(c) Evaporation followed by torrefaction with a view to the production of 
a marketable manure; and 


(d) Purification by means of contact beds. 


11. Our preliminary investigations, together with the results of some laboratory 
experiments which were carried out by our chemist, Dr. McGowan, led us to doubt 
whether the treatment of distillery refuse by the contact beds which had been erected 
was likely to be satisfactory, and at our suggestion a modified purification plant was 
erected at the Coleburn Distillery. The cost of this plant was defrayed by certain 
members of the North of Scotland Malt Distillers’ Association. 

Similar experiments to those of Dr. McGowan had previously been carried out by 
Professor Hendrick. 


Our thanks are due to Messrs. J. R. Robertson & Son, Ltd., the proprietors of the 
Coleburn Distillery, and in particular to Mr. W. Brown Robertson, Junr., for the assist- 
ance which they have rendered to us in connection with the Coleburn experiments. 


We also wish to express our indebtedness to Dr. Cowie, the proprietor of the 
Mortlach Distillery, Dufftown, for his valuable help throughout our inquiry. The 
experiments which Dr. Cowie himself carried out, before our investigations commenced, 
have been of great assistance in enabling us to ascertain how the refuse liquids from a 
malt distillery may be satisfactorily purified by means of filters. 


12. For the purpose of our investigations we appointed Mr. R. D. Littlefield, 
F.LC., to act as resident chemist, and the experiments at Coleburn were placed under 
his charge. He acted throughout under the guidance of Dr. McGowan and Mr. Colin 
OC. Frye, our chemists in London. The necessary chemical analyses, etc., were made 
partly at Coleburn by Mr. Littlefield and partly at Ealing by Dr. McGowan. The 
bacteriological analyses were made by Dr. A. C. Houston. Mr. G. B. Kershaw, our 
engineer, also advised upon points of construction and engineering. We also directed 
Mr. Littlefield to visit other distilleries from time to time for the purpose of obtaining 
information as to the working of various methods of dealing with the waste liquids. 


We have ourselves inspected the works from time to time. 


The following papers are presented as Appendices to this Report :— 
(I.) A memorandum by Dr. McGowan on some preliminary laboratory 
experiments. 
(II.) A Report by Mr. Littlefield in regard to his observations. 


(I1I.) A memorandum by Dr. McGowan on the working of the Coleburn 
filters and the Mortlach contact beds, and on the results obtained from them. 


(IV.) A Report by Mr. Calderwood, the Inspector of Salmon Fisheries 
for Scotland, and Mr. Littlefield, on experiments carried out at Coleburn Dis- 
tillery in order to test the effects, upon Salmon ova and Salmon fry, of the 
effluent obtained from the purification process which was suggested by us. 


(V.) Tables of Analyses. 


(VL) A report by Mr. Stevenson Macadam, F.I.C., F.0.S., to the Riparian 
Proprietors on the River Spey, with reference to the experiments at Coleburn. 
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Il. SOME OBSERVATIONS ON THE PROCESSES INVOLVED IN THE 
PRODUCTION OF WHISKY FROM MALT, 


13. Briefly, the manufacture of whisky comprises the following operations :— 
(1) The production of malt from barley. 
(2) Drying and grinding the malt. 
(3) Mashing the malt. 
(4) Fermenting the wort with yeast. 
(5) Distilling the “wash ”’. 
(6) Distilling the ‘low wines.” 


From most of these operations there is produced a residual liquid of a more or 
less polluting nature. 


Malting the Barley. 


14. In this operation the barley is steeped in water in order to clean and soften it, 
so that when removed to the malting floors it may germinate. Two methods of steeping 
are in use. In one the barley is allowed to soak in tanks in two or three successive lots 
of water for a total period of about sixty hours; in the other water is allowed to flow into 
and out of the tank containing the barley for the same length of time. By the former 
method the waste steep water which is produced is highly charged with organic matter 
—the first portion of it especially being a very foul smelling and polluting liquid. In 
continuous steeping the waste steep liquor is organically weaker, but there is neces- 
sarily a much larger volume of it. By the first method about eight to ten gallons of 
waste steep water are produced for each bushel of barley soaked. No records are 
available as to the quantity of waste steep water produced by continuous steeping, but 
probably 39 to 40 gallons per bushel of barley would be approximately correct. It isa 
erey or brown foul-smelling liquid and it contains the dirt, dust, and grit which were 
mixed with the barley, together with certain soluble mineral salts and organic bodies 
and colouring matter from the barley husks. The following are typical analyses of 
steep waters produced by the two methods :— 








Continuous process. Quiescent soaking, 








Parts per 100,000. Parts per 100,000. 
0:58 


Ammoniacal Nitrogen - - ae - mi A. eth 0:13 
Albuminoid Nitrogen - - - - - - - 0:45 9-24 


Oxygen absorbed in 4 hours from # Permanganate at 27° C. 30°00 86-00 


Dissolved oxygen taken up from water for complete 
oxidation - - . - - *- - - - (say) 260* (say) 700-800* 














* These are estimates based on the analysis of a limed steep water. 


Drying and grinding the Malt. 


15. This operation does not produce any polluting liquid. 


Mashing the Malt. 


16. “‘ Mashing” consists of extracting the saccharine and other soluble matter 
from the ground malt by means of hot water. The ‘‘ mash tun” and “ tun room” must 
be kept scrupulously clean and large quantities of water are used for the purpose. 
These washings constitute part of the general wash-water from the distillery—they 
vary greatly in organic strength but must always be regarded as polluting liquids. 


In addition, the drainings from the “wet draff,” that is, grains left after the 
extraction of the malt, are organic and polluting. The amount of these drainings is 
not, however, usually large. | 


Fermenting the wort, i.e., the cooled malt extract, with yeast, 


) 17: In this operation a large quantity of wash-water is produced, owing to the 
fact that the “ backs ” or vessels in which the fermentation takes place must also be 
kept scrupulously clean. This wash water, of which there may be from 20,000 to 
40,000 gallons per week according to size of distillery, contains a good deal of lime— 
lime being used in cleansing the ‘‘ backs ”—together with soluble and insoluble organic 
matter, ¢.g., yeast cells. It is a polluting liquid, though not so polluting as steep water. 


Distilling the ‘‘ wash,” 


18. It is from this operation that the chief polluting waste liquoris derived. When 
the “ wash” has fermented to the correct degree—that is, when the sugar has been con- 
verted into alcohol—the whole contents of the wash-back, or fermenting vessel, are run 
into the wash charger and then into the still. The alcohol and other volatile matters 
are distilled off and condensed for subsequent re-distillation. 


There remains in the still the ‘burnt ale,’’ or “pot ale” as it is called. This 
residue is a heavy brown turbid liquid, smelling something like beer. Pot ale 
in its fresh state is not unpleasant, but it rapidly putrifies. It contains some of the mineral 
salts of the barley, together with much extractive matter and burst yeast cells. The 
amount of pot ale produced is very considerable, being from 12 to 14 gallons per bushel 
of barley malted. The following are two more or less typical analyses of burnt ale :— 


Parts per 100,000. 


Ammoniacal nitrogen - - - - - - - 3824 12716 
Albuminoid nitrogen - - - - - - - 60°40 TT 
Total organic nitrogen - - - - - 3 - —- 156°9 
Oxygen absorbed from # permanganate at 27° ©. at once - — 109°2 
Oxygen absorbed from ¥ permanganate at 27° C. in 4 hours 1,177°8 1,181°0 
Phosphate as phosphoric anhydride - - - - - 9» 198°0 — 
Dissolved oxygen taken up from water for complete oxi- 
dation = - - - - . - - : : — 4,573 


Distilling the “low wines.” 


19. The distillation of the low wines, 7.e., of the alcoholic distillate from the first. 
still, may be regarded as a refining process. The residue in the second still, which is 
called spent lees, is nothing like so polluting as the pot ale, nor is there so much of it. 
It contains saline and earthy matter and volatile and organic matter in about equal 
proportions—say 15 to 18 parts per 100,000 of each—a small amount of volatile acid, 
chiefly acetic, and generally traces of copper dissolved from the still. 


Wash Waters. 


20. In this item must be included all the water used in washing out the distillery 
each week. The steep tanks, fermenting vessels, stills, floors, and in fact all the 
apparatus at a distillery must be kept perfectly clean, and the volume of water employed | 
for this purpose is usually large. These waste waters are distinctly polluting liquids. 


Volume of waste liquids. 


21. A distillery which uses 1,000 bushels of barley per week—that is a distillery 
of medium size—would produce each week approximately :— 


Steep water (quiescent steeping) - - -  - 8,000 gallons. 
Pot ale - - - - - = : “ aa Lo. COUr bee 
Spent lees - - : : - - - ad OOO bs 
Wash waters - - = ~ ~ - - 20,000 


” 


22. Of these liquids, pot-ale may be regarded as being about 40 times as strong 
as ordinary sewage, or even more than that, and steep water (from quiescent steeping) 
as 3 to 10 times as strong. Spent lees are much weaker: we have not many data 
with regard to this waste liquor, but it probably requires less oxygen for its complete 
oxidation than a sewage of average strength. 


_____ Wash waters naturally vary greatly in strength, but taken as a whole they can be 
regarded as weak liquids in comparison with steep water and pot-ale. 


Hendrick, 
26914, 
26916, 
26918, 
26925. 


Macadam, 
26955. 
Readman, 
26612. 
Tatlock, 
26637, 
26656. 


Pullarton, 
26755-7. 


Ill. EVIDENCE OF EXPERTS. 
23. At an early stage of our investigations (in J oy and ret) eee we 
took the evidence of the following witnesses :— | . 
Mr. John Hunter, F.1.C., F.C.8. 


Mr. James Burgess Readman, D.Sc., F.R.S.E. 
Mr. Robert Rattray Tatlock, F.R.S.E., F.1.C., F.C.S. 
Mr. John H. Fullarton, M.A., D.Sc. 
Mr. James Hendrick, B.Sc., F.I.C. 
Mr. Stevenson Macadam, F.1.C., F.C.S. 
This evidence was published in Appendix I. to our fifth report. 


The general opinion of these experts was that land treatment, if properly conducted, 
was a satisfactory method of purification, but that treatment by means of bacterial filters 


was not satisfactory. 


Mr. Hendrick, however, who: had himself made some valuable experiments on the 
subject some years previously, was of opinion that satisfactory purification could be 
obtained by percolating filters, if the liquid to be treated were made up of proportion- 
ate quantities of the various waste liquids from a distillery, and if it were first subjected 
to chemical purification. 


As regards the disposal of pot-ale by evaporation and torrefaction, Mr. Stevenson 
Macadam went so far as to say that he thought it was the only method available, while 
Dr. Readman and Mr. Tatlock also spoke very favourably of this process, though the 
latter witness said there had been complaints of smell from it, the grounds for which 


he thought had now been removed. 


Dr. Fullarton gave a favourable account of a method by which pot-ale is sprayed 
into the chimney and so destroyed. 


IV. LAND TREATMENT. 

24. Several witnesses expressed the view that, under suitable conditions, pot- 
ale can be efficiently purified by applying it to land, and that the land is thereby 
improved. 

Our own observations at Glenlivet, Dailuaine, Mortlach and elsewhere confirm 


this view. In the case of grass lands in particular, pot-ale, if properly applied, is of 
considerable benefit. In order that the land treatment may be successful, it is 


-essential that the pot-ale should be carefully distributed, and itis generally desirable that 


the solids should first be settled out. At Glenlivet it was found that the solids, which 


‘chiefly consisted of burst yeast cells, killed the young grass shoots. 


In most, if not all instances, we think it will be found advantageous to lime the 


_land from time to time. 


25. Some particulars as to the cost of disposing of pot-ale on land at certain places 


‘are contained in Mr. Littlefield’s report.* The cost at any particular place will, of 


‘course, depend largely on the price and character of the land and the expenditure 
required to distribute the pot-ale upon it, and no figures of cost can be given which 
would be of general application. 


26. Although we have had no opportunity of examining the treatment of the 
other waste liquids on land, we have no doubt that, where the conditions are suitable, 
they also could be satisfactorily dealt with by land treatment. 


* See Appendix II. 
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V. DESTRUCTION BY HEAT. 


27. We have had under observation three or four different plants for destroying 
pot-ale by heat. 


Convalmore. 


28. At Convalmore, the plant which is known as the “ Lennox ”’ evaporator consists 
of a series of chambers placed at the foot of the chimney, into which the pot-ale is 
sprayed in fine jets. The chambers are heated partly by the waste heat from the 
boiler furnace and partly by an auxiliary furnace. 


A somewhat sticky substance is left behind in the chambers, and this, we were 
informed, was sold at 22s. 6d. per ton for use as manure. 


Ben Rinnes. 


29. At Ben Rinnes, the two chimney stacks are each provided with a stout coil of 
copper pipe, into which pot-ale is forced at a pressure of from 50 to 60 Ibs. to the 
square inch. The pot-ale emerges from the coil at the bottom of the chimney and 
gets more or less dried in its passage upwards. A considerable amount of the pot-ale 
adheres to the inside of the chimney and is destroyed when the chimney takes fire, 
which happens about once a week. 


The process has been working about six years, and the Manager reports that no 
apparent damage has been done to the chimney. 


Knockando and Longmorn. 


30. At these distilleries the process of the “Liquid Destructor Co., Ltd.,” 
is in use. 


A number of trays, which are heated partly by the waste heat from the boiler 
furnaces and partly by an auxiliary furnace, are placed in flues at the bottom of the 
chimney, and over these trays pot-ale is allowed to flow continuously. The speed of 
flow is so arranged as to allow the pot-ale to become dried and charred. The product. 
is of some value as a manure. 


At Longmorn the waste heat alone is utilised to heat the trays. 


OBSERVATIONS ON DeEstrRucTOR PROCESSES. 


31. These destructor processes are only available for dealing with the pot-ale, and 
where they are used some other means are required for purifying the other waste 
liquids, the volume of which is more than twice as great as the volume of pot-ale. So. 
far as the pot-ale is concerned, pollution of the stream is entirely obviated, but from 
all the processes which we have had under observation an acrid and penetrating odour 
of an objectionable character is at times given off, which can be detected two or three 
miles away. 


In no case have we found that the waste heat of a distillery is sufficient to destroy 
more than about one third of the pot-ale produced. 


Macadam, 
26955. 


Vl. EVAPORATION FOLLOWED BY TORREFACTION. 


32. The chief example of this process is to be found at the town of Rothes, where 
a plant has been erected by the proprietors of four distilleries. 


When Mr. Stevenson Macadam, the chemical adviser of the riparian proprietors, 
gave evidence before us in 1906, he spoke of this process as “the only method,” and 
in a letter which Messrs. John C. Brodie & Sons, the solicitors to the proprietors, 
addressed to one of the distillers, it is stated “our past experience of bacteria bed 


_processes or indeed of any process of treatment is not such that we can place any 


reliance upon any method of disposal of the ale short of complete destruction by 
evaporation or otherwise.” 


More recently, in his report* of July last on the Coleburn experiments, Mr. Stevenson 
Macadam has taken occasion to advocate in strong terms the advantages of the process 
of evaporation. For these reasons the process has merited special attention. 


33. The process at Rothes is carried out as follows— 


From the receiving tanks the pot-ale is pumped into the first of a series of five 
large evaporating vacuum chambers, so arranged that a graduated reduced pressure 


enables the waste heat from one unit to cause the pot ale in the next unit to boil. 


Boiling is brought about by the passage of steam through a large number of tubes 


placed vertically in the chambers, the boiling temperature in the first chamber being 


104° ©. At suitable intervals, in practice about every half hour, the contents 


-of one chamber are sucked into the next, and so on through the whole series. The 


liquor in the second unit boils at about 92° C., in the third at 86° C., in the fourth at 


‘78° C., and in the fifth and last, where the pressure is reduced to about 3” of mercury, 


at 55°C. By a trapping arrangement the syrup in the last unit can be run off without 
interfering with the vacuum in the series. The plant was designed and erected by 


Messrs. Mirrlees, Watson & Co., Glasgow, and the fact that in practice each pound of 


fuel reduces from 22-23 Ibs. of pot ale to 7 per cent. of its original volume, shows 
that it is very economical. 


All portions of the apparatus which come in contact with the pot ale are made of 


gun-metal. ; 


In the second stage of the disposal the thick pot ale syrup is run into shallow iron 
pans, which are caused to traverse a long flue, through which the products of com- 
bustion from the boiler furnace and an auxiliary furnace are passing. These flues 
are about 30 yards in length and the temperature at the entry is about 260° C., and at 


the exit 120-135° C. The bottom of each pan is covered with a layer of the syrup 
about an inch deep, and the rate of passage through the flues is so arranged that the 
syrup is reduced to a charred mass by the time it reaches the exit end. 


The material remaining in the pans is then chipped or scraped out and allowed to 
cool. Sufficient draught through the flue is produced by a tall chimney, and all the 
products of combustion pass into the air. The charred residue is ground to a fine 
powder which was meeting with a ready sale as a manure. 


Cost of Process. 


34. The Manager has kindly supplied us with the following figures as to the cost 
of this process. 


The total capital invested, including working capital, is £14,000, of which, roughly 
speaking, buildings account for £6,000 and plant for £7,000. 


During the season 1906-7, a period of 47 weeks, about 2,900,000 gallons of pot ale 
together with 250,000 gallons of leakage water, were evaporated and incinerated, yield- 


ing 300 tons of saleable manure. The average working hours per week were 51 under 
steam and 57 in the drying ovens. 





* See Appendix VI. 
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The 2,900,000 gallons of pot-le is approximately equivalent to 210,000 bushels of 
malt, or’an average of about 4,400 bushels per week for 47 weeks. 


The average price of the manure sold was £4 15s. per ton, the actual sales pro- 
ducing £1,435 during the period... 


The costs may be apportioned thus :— 





| Ss 
Wages and salaries’ - - - ~\y, 7 aye - 564 
Fuel and oil : - . - - : - - 1,000 
Repairs - - - - aT as - = We 26 
All other expenses - - ; - - - -. 500 
: 2,090 
Less cash. for manure - - - - - - - 1,435 


ee 


£655 per annum. 


Leaving a net loss of - - - . = _ 
The average price of coal was 17s, 8d. per ton. 


We are informed that the plant was surveyed in 1907, after 16 months working 
and that it then showed little evidence of depreciation. 


The rate of depreciation of the plant would, of course, be an important element 
in determining the actual cost of this process, but we do not think that the experience 
of its working has been sufficient to justify the making of any really reliable statement 
at the present time as to what the rate of depreciation would be in practice. 


A similar evaporating plant, but on a smaller scale, was erected at Glen Dullan 
distillery and was found to require practical renovation at the end of five years’ 
working. 


On the basis of the data supplied, the total annual cost of the Rothes plant, allowing 
ten per cent. depreciation on the evaporators, and two per cent. on the buildings, and 
interest at four per cent. on capital, would be about £2,000. 


It will be noticed that it requires four tons of fuel to produce one ton of saleable 
manure, so that any serious rise in the cost of fuel must considerably increase the cost 
of the manure and consequently the loss on marketing it. 


It is possible that the cost of working this process may, in time, be reduced. At 
present it is far from being self-supporting. 


OBSERVATIONS ON THE PRocEsS OF EVAPORATION AND TORREFACTION AT ROTHES. 


35. The distillate from the evaporating chambers is cooled by admixture with 
about 30 volumes of water and then run into a small burn, which discharges into the 
Spey. Mr. Tatlock, when giving evidence before us, referred to the distillate as 
“ distilled water,’ but examination of the burn, from time to time, has generally shown 
the presence of more or less grey growths at or below the entry of the discharge pipe 
from the works. In the last of the evaporating units, the syrup is boiling under a very 
reduced pressure, and some of it is, no doubt, carried over by splashing or in a finely 
divided form. At this stage ofthe operation the pot ale is in its most concentrated state, 
and the admixture of a little would cause the whole distillate to become a distinctly 
polluting liquid. Attempts are being made to minimise this splashing; but any 
serious reduction in the vacuum would naturally diminish the economy of the plant. 
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An analysis was made of a sample of the distillate in June, 1906, the sample 
having been taken continuously over a period of two hours. The following figures 
were obtained :— ) 


Parts per 100,000. 

Ammoniacal Nitrogen - - - - 0°08 

Albuminoid Nitrogen - - - - 0-03 
“Oxygen absorbed” from * perman- 

ganate at 27°C. (80°F.) at once 2 0°54 
“Oxygen absorbed” from + perman- 

ganate at 27°C. (80°F.) in 4 hours - 10°88 
Dissolved oxygen taken up from water in 

days - - - 2 - - at least 7°4 


Total solids - . - ‘ a 7 10:20 vee volatile. 


4°32 non-volatile. 


Another analysis was made of a sample of the distillate taken in March, 1907, at 
which time there were grey fungoid growths in the burn, and the following results 
were obtained :— 

Parts per 100,000. 
Ammoniacal Nitrogen 5 - - 036 


Albuminoid Nitrogen : : 048 
Oxygen absorbed from - Perman- 
ganate at 27°C. in four hours - 47°20 


There can be no doubt that the distillate from this process, as now carried}on, 
is frequently a polluting liquid which takes up oxygen fairly rapidly from water 
and causes in the burn growth of fungus. 


If the effluent were to flow into a stream the volume of which was small compared 
to the volume of the effluent, a nuisance would probably be caused. 


36. This process only deals with pot ale and, where used, some other means 
are required for purifying the other waste liquids, the volume of which is more than 
twice as great as the original volume of pot ale. 


37. An acrid and penetrating odour of an objectionable character, which can be 
detected two or three miles away from the works, is at times given off from the Rothes 
plant and the same thing has been noticed in the case of the similar plant at Tamdhu 
distillery. 


1! 


VII. PURIFICATION BY MEANS OF CONTACT BEDS. 


38. At a number of distilleries contact beds have been provided for the treatment 
of the waste liquids. The beds have usually been arranged in a series of six or seven, 
so that the liquid passes successively through each bed of the series. 


At Aberlour, the pot-ale is treated chemically by a process due to Mr. Hunter, 
before it is passed to the contact beds. 


In Mr. Littlefield’s report details as to the working of these contact beds at some 
places are given. 


We find that this type of filter is not well adapted for the treatment of very strong 
liquids, such as crude pot ale. 


39. We have carried out a few experiments at the Mortlach Distillery, with a 
view to ascertaining whether, by first diluting the waste liquids with water, adding 
lime, and then settling, a more satisfactory effluent could be produced. Progressive 
rates of filtration were tried upon the series of six contact beds. Though a high 
percentage purification was always obtained, the final effluent was putrescible on 
incubation. 


At the highest rate of filtration, in June, 1908, when the beds were well matured 
and the weather mild, the volume of limed liquor treated (pot ale, limed and diluted 
with water to 10 times its original volume) was 20 gallons per cube yard per day, 
equal to 2 gallons of potale. The purification obtained, based on the ‘‘ oxygen absorbed ” 
from permanganate in 4 hours, was then 93°5 per cent., the liquor under treatment having 
an average oxygen absorbed of 75°0 and the final effluent one of 4°9. The figures for 
dissolved oxygen absorption in 5 days, given by two samples of final effluent drawn on 
June 4th and 15th, were 5°5 and 7°5, respectively. 


The conclusion to be drawn, therefore, is that six contacts are not sufficient to 
produce a high class effluent. 


We have also had an opportunity of observing the treatment of a strong steep 
water, limed and settled, on the six contact beds at Mortlach—again at the rate of 
20 gallons of limed liquor per cube yard per day. The limed liquor in this case 
varied greatly in strength, its average figure for ‘oxygen absorbed” in 4 hours (as 
shown by five samples drawn over a period of six weeks), being 51°0 (25°7 to 84°5). 
The corresponding figure for the final effluent, which was putrescent upon incubation, 
was 10°3 (4:2 to 19°5). The extent of purification effected by the contact beds, based 
on the “ oxygen absorbed” in 4;hours, was 80 per cent. We ought to add that this 
effluent received its final purification upon land. 
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VIll. PURIFICATION BY MEANS OF PERCOLATING FILTERS AT THE 
COLEBURN DISTILLERY. 


40. Our experience in connection with the treatment of sewage, together with our 
observations of the working of the bacteria beds which had been provided at distilleries, 
led us to anticipate that the purification of distillery liquids might be better effected by 
percolating filters than by contact beds, and, at our suggestion, a percolating plant was 
erected at the Coleburn Distillery, at the cost of certain distillers. 


_ Some laboratory experiments which had been made by our chemist, Dr. McGowan,* 
on the purification of pot ale, showed that it would be desirable to dilute the pot ale, 
and then to precipitate it with lime, before attempting to oxidize it on a filter. 
Accordingly the plant at Coleburn was designed so as to allow of this process being 
tried on a practical scale. 


Somewhat similar experiments to those of Dr. McGowan had previously been made 
by Professor Hendrick, an account of which appears in a paper entitled “The compo- 
sition and disposal of burnt ale and of other waste liquids from whisky distilleries ”’ 
(Journal Society Chemical Ind. May, 1901). 


41. A detailed account of our work at Coleburn is given in Mr. Littlefield’s Reportt 
and in Dr. McGowan’s memorandum} on the working of the Coleburn filters. 


The general method of working the process adopted at Coleburn has been to mix 
all the waste liquids in the proportions in which they are produced, to dilute this 
mixture with water and then to precipitate with milk of lime, the ultimate volume of 
the mixed liquid being ten § times the volume of the original pot ale. | 


The tank liquor so produced has been run through a percolating filter 24 feet im 
diameter, and 12 feet deep, filled with pieces of coke, of good quality, varying from 1 in. 
to 3 in. in diameter, and fed by an intermittently revolving sprinkler. After the first 
year the filter was provided with a cover to protect it from the weather. The filtrate 
has been passed through shallow filters composed of a layer of sand 1 in. thick, 
standing on a layer of gravel 3 in. thick. The object of the latter filters was to 
remove the suspended solids from the effluent. 


__ 42. Analyses of the liquids have been frequently made and a number of analyt- 
ical figures are given in Mr. Littlefield’s Reportt and in the Tables of Analyses.|| 


The average composition of the liquor going on to the large filter has been :— 





— During 1906-7. During 1907-8.4] 
Parts per 100,000. 
Ammoniacal Nitrogen —- oe >) 0-69 0°42 
Albuminoid Nitrogen - - - - . - : 5°61 2°88 
Total Nitrogen =|. \-°) =) - 9 (2'=) eS >’ = 663 
Oxygen absorbed from 2 permanganate, at 27° C., at once = 4°57 
Oxygen absorbed from § permanganate, at 27° C., in 4 hours 92-0 LL LO 
Chlorine - : - - H - : Z q y ae 3°93 
Solids in suspension (gravimetrically) - - -~ - — 6°13 
Solids in suspension as determined by centrifuge -  - — 16-00 
Dissolved Oxygen required for complete oxidation -  - o- 280-300 (calculated) 








During 1906-7 work was carried on six days a week. In 1907-8 the filter was 
worked continuously. 





* See Appendix I. 
+ See Appendix II. 
{ See Appendix IIT. 
__ § We are at present treating on the Coleburn plant a liquid of only half this dilution, and, so far, 
with success. 
|| See Appendix V. 


‘| During 1907-8 the Coleburn distillery was not working, and the liquid treated was pot-ale carted 
from other distilleries, 
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The average analysis of the final effluent, which was of very constant com- 
position, has been :— 











1906-7. 1907-3. 
Parts per 100,000. Parts per 100,000. 

Ammoniacal nitrogen - - O-12 Ammoniacal nitrogen - : - 0:03 

Albuminoid nitrogen : : 0:28 Albuminoid nitrogen - — - : 0-14 

Nitric nitrogen - - : - Vig Total organic nitrogen : 0:36 

Oxygen absorbed from = per- Nitrous nitrogen - - : - 0-01 

eee Rs vi hours at o6% Nitric nitrogen - - : - 0°66 

Dissolved oxygen taken up from Tee measregen 68° ese es 
water in 5 days at 27°C. - 0°59 Oxygen absorbed from = a 

Alkalinity (asCaO)- - 15-20 ae ek: frag 
Oxygen absorbed from = Dapat 

ganate in 4 hours” - 1°75 


Dissolved oxygen taken up from 
water in 48 hours at 27°C. —- 0°30 


Dissolved oxygen taken up from 


water in 5 days at 27° C. - ‘T4 
Oxygen in solution” - : - 0-80 
Oxygen remaining after incubation 

for 5 days - - - 0°43 
Alkalinity (as CaO) - - : 12°50 
Solids in suspension —- - - jless than 1:0 

















43. From June to September, 1906, the distillery was not working, and the liquid 
treated consisted of a mixture of nine parts of water to one part of pot-ale limed and 
settled. The pot-ale was stored for the purpose of working the filter. 


At the commencement of the distilling season, 1906-7, steep water only was avail- 
able, and from the 25th September to 25th October, 1906, the filter was treating: 
undiluted limed steep water at the rate of about 1,100 gallons a day, which was the 
whole output of the distillery. .The four hours “oxygen absorbed”’ figure of the: 
limed steep water was 57°7 parte per 100,000, and the corresponding figure for the 
effluent, after removal of solids, was 1°6 parts per 100,000. 


44, From November, 1906, to the 20th June, 1907, the plant treated 4,000 gallons 
of liquid per day; made up of 400 gallons of pot-ale, 1,000 gallons of other waste liquids, 
and 2,600 gallons of water. 


This was equivalent to two gallons of pot-ale, together with 4°5 gallons of other 
waste liquids, per cube yard of filter per day. 


From the middle of November, 1907, to the end of June, 1908, the plant was treat- 
ing 330 gallons of pot ale, diluted to 4 000 gallons per day, seven days a week. 


The average analyses of the liquid going on to the filter and of the final effluent 
have already been given. | 

Throughout these periods the effluent was non-putrescible, and was capable of 
taking up oxygen only very slowly from water. 


Channel Experimenis. 


45. The interpretation of figures of chemical analysis of effluents has not, asa rule, 
been sufficiently considered in connection with the actual effects of effluents on streams. 


Our own work, and the work done by others, has satisfied us that figures of 
analysis, if considered merely with reference to the amount of organic matter contained 
in an effluent, and without reference to the condition of that organic matter, may lead 
to wrong inferences. 
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Speaking generally, what is required of an effluent, in order. that it may be regarded 
as satisfactory, is that it shall not injuriously affect the stream into which it is 
discharged. The chief injuries to be avoided are the deposition of solids in the stream ; 
the taking up of oxygen from the stream more rapidly: than the stream takes up 
oxygen from the atmosphere; the promotion of the growth of noxious fungus in the 
stream ; injuries to fish life; and the modification of the quality of the water so that 
it is not suitable for any purpose for which it may be required. 


Whether an effluent will or will not adversely affect a stream in the above ways 
depends rather on the condition of the organic matter remaining in it than on the 
absolute amount of that organic matter. 


46. To test the actual effect of the effluent from our Coleburn plant on a stream, we 
constructed a number of long channels, or artificial streams, along which the effluent was 
allowed to flow. 


In one of these channels the undiluted effluent flowed, in another the effluent with 
an equal volume of water, and in a third water alone. 


Neither in the artificial stream containing effluent alone, nor in that containing 
effluent and water was any injurious effect produced. Also it was proved by experi- 
ment that this effluent was harmless to trout. : 


In this way, as well as by numerous analyses, it was demonstrated that the effluent 
was one which would not injure a stream in any of the ways already mentioned as 
necessary of avoidance. 


The effluent itself could be re-used for diluting the pot-ale.and other waste liquids, 
before the liming, so that the amount of effluent which would be discharged from this 
process need not be other than relatively small. 


Bacteriological Character of Effluent. 


47. The bacteriological quality of the effluents from distilleries is of secondary 
importance from the point of view of our Inquiry. 


Nevertheless, a considerable number of samples have been examined _ bacterio- 
logically. 


The processes resulting in the production of pot ale must necessarily destroy all 
bacteria contained in it; the microbes found in stale pot ale are derived from 
extraneous sources of contamination and have, therefore, no necessary relation to the 
production of whisky. 

« 

The bacteria in ‘‘ steep water ” however, are not foreign to the process of manu- 
facture, and as a matter of fact “steep water” is rich in microbial life. It contains 
many coli-like microbes, but the great majority of these germs differ from those 
associated with undesirable sewage pollution. The discharge of bacteria of this sort 
into non-drinking water streams is not to be regarded as objectionable. In the case 
of drinking water streams, far more objectionable pollutions arise from the manuring 
of land adjoining such rivers which inevitably results in excremental bacteria being’ 
washed into ditches and water-courses, whenever a flood occurs. 


Our experiments at Coleburn showed that the filtration treatment adopted reduced 
to a remarkable extent the number of bacteria in the liquid undergoing treatment. 
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IX. EXPERIMENTS AT COLEBURN FOR THE PURPOSE OF ASCERTAINING 
WHETHER THE EFFLUENT WOULD HAVE ANY INJURIOUS 
EFFECT ON SALMON. 


_ 48. In the Spey district, the salmon fisheries are of considerable importance, and 
although it appeared to be highly improbable that the effluent from the Coleburn plant 
would injuriously affect salmon fisheries there in any way, we considered it was impor- 
tant to test this by actual experiment. 


We conferred with Mr. W. E. Archer, Assistant Secretary of the Board of 
Agriculture and. Fisheries, and with Mr. W. L. Calderwood, Inspector of Salmon 
Fisheries for Scotland, as to the way in which this question could be experimentally 
determined. 


At their suggestion a hatchery for salmon was erected at Coleburn, and experiments 
were continued from December, 1907, to June, 1908. 


The experiments were carried out under the supervision of Mr. Calderwood and 
our resident chemist Mr. Littlefield, and a full account of them is given in a report 
by these gentlemen which is published as Appendix IV. to this report. 


The experiments were visited by some of us from time to time, and also by Mr. 
Archer. 


49. Four pairs of tanks were provided and labelled respectively :-— 
& A and A’. 
2) B and B’. 

(3) C and C’. 

(4) D and D'. 


Through the first pair undiluted effluent was allowed to flow; through the second 
pair a mixture consisting of 40 per cent. of effluent and 60 per cent. of water; through 
the third a mixture consisting of 4 per cent. of effluent and 96 per cent. of water; and 
through the fourth pair water alone, as a control. 


50. By the courtesy of His Grace the Duke of Richmond and Gordon we obtained 
50 salmon fry aged 20 months, 50 parr aged 8 months, and a suitable supply of salmon 
ova. 


Into each of the tanks A, B, C and_D, ten fish of each age were placed, and into 
each of the tanks A’, B*, C* and D* about 3,000 eggs. This was done on the 12th of 
December, 1907. On the next day the few eggs which had been damaged in transit 
were removed from the tanks. 


The development of the fish in the four tanks was well marked, but undoubtedly 
the fish in tanks A and B grew faster, as is proved by the records. 


The hatching out was also equally successful in all the tanks, and there can be ne 
doubt that the effluent had no deleterious effect on the ova. 


In regard to this experiment, Mr. Calderwood states that ‘the test was more severe 
than could possibly occur in nature in the neighbourhood of any distillery at which 
this method of treatment might be adopted.” 


We wish to express our great indebtedness to Mr. Calderwood for his invalu- 
able services in connection with these experiments. 


X. PURIFICATION OF REFUSE FROM GRAIN DISTILLERIES. 


51. We have made no experiments in regard to the purification of the refuse fron: 
“srain” distilleries. As a rule these are situated in towns and the refuse is allowed 
to enter the sewers. 


. Through the courtesy of Messrs. J. Watney & Co., we have examined the processes 
which are followed in this type of distillery, and have obtained samples of the various 
waste liquors produced. 


Our analyses of these samples show that the waste liquids are similar in character 
to those from “‘all malt”’ distilleries, but not so strong, and we have no doubt that they 
could be purified by similar means. 
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XI. SOME OBSERVATIONS-ON THE ATTITUDE OF THE RIPARIAN 
PROPRIETORS AND ON THE QUESTION OF STANDARDS. 


52. Although the riparian proprietors. decided not to: attend the preliminary 
conference which was held at  Craigellachie for the purpose of discussing 
with them and the distillers the lines on which our investigations could most usefully 
proceed, we have kept them informed of our work, and given them every opportunity 
of visiting the experimental stations. 


53. We liave received from their solicitors, Messrs. John C. Brodie & Sons, a report 
made to the riparian proprietors by Mr. Stevenson Macadam on the Coleburn experi- 
ments which we have described. This report, which is published as Appendix VIL., 
seems to-us:to illustrate in a striking manner the erroneous conclusions which may be 
arrived at in regard to an effluent if certain analytical figures are alone considered. 


In his report Mr. Macadam states :— 


‘When I was at the works last year the pure effluent, and the effluent diluted with water, were 
being passed along different artificial channels containing gravel, and this had been so for some time. 
I examined the channels and did not observe amy indication of unhealthy growths. I also examined 
the small ditch, into which the discharges passed, with a similar result. The ditch contained 
abundance of fresh green water plants, and they appeared healthy in every respect. This ditch 
ultimately joins the Cole Burn, and no effect was noticeable on the stream. 


“In December of last year a small experimental hatchery was erected in connection with the 
purification works, and I understand that 3,000 Salmon ova, placed in tanks fed by the effluent, all 
hatched out. When I was there in June I saw the young fish and some small parr in different sets 
of tanks. One set of tanks were entirely fed with pure effluent, and others with varying mixtures 
of effluent and water. The fish were all perfectly healthy and appeared to be thriving excellently. 
I also examined the artificial discharge track, from the hatchery to the ditch, and could not notice 
any sign of pollution. Owing to the very warm weather which had existed for some time no natural 
water was running in the ditch, and the small flow from the hatchery was lost in the ground before 


it reached the Cole Burn, so that observations could not be made there.” 
* * * * * * 


‘“‘The results of my observations on the discharge tracks, ditch, and Cole Burn, and the results 
of the fish experiments, certainly show that, under circumstances as they exist at Coleburn, noxious 
growths are not produced, and fish thrive. I am of opinion that the presence of the discharge in a 
stream would not interfere with angling.” 


54. Nevertheless, notwithstanding these observations of his as to the actual effect 
-of the effluent on streams and on salmon, Mr. Macadam states that the analytical results 
show that it ‘is still a polluting liquid.” Although, technically, this statement may 
be correct, it appears to us that the term “ polluting” should only be applied to a 
liquid which will produce actual injury to a stream into which it may be discharged. 


Much of the Report of Mr. Macadam’s which is in question is taken up by advocacy 
of the merits of processes of evaporation with a view to the production of a marketable 
manure, and he concludes by stating that he is of opinion “ that the quality of effluent, 
if effluent there is to be, which the riparian proprietors require, can only be obtained 
by a process of evaporation.” 


_ As an abstract proposition we agree with Mr. Macadam in favouring processes by 
‘which the valuable constituents of waste products may be utilised. 


The manufacturer, however, must regard the question from a financial point of view 
and at present it costs considerably more to produce manure from the waste liquids of 
a distillery than the manure will sell for. 


_ 55. We do not agree with Mr. Macadam’s conclusion that the effluent which the 
riparian Owners require can only be obtained by a process of evaporation. The evapora- 
ting processes, as now carried on, deal solely with the pot ale. This forms only about 
one-third of the waste liquids of a distillery, and according to present knowledge it 
would be impracticable to evaporate the whole of the waste liquids, while as regards the 
part which is dealt with by evaporation, the distillate which is produced is a liquid 
which takes up oxygen fairly rapidly from water, which promotes the growth of fungus 
in a stream, and which might, if not very largely diluted, be injurious to fish. 


= ae 
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56. As regards the effluent which the riparian proprietors require, any claim that 
the effluent shall in composition be identical with the river water, without reference to 
the question of damage, is not, in our opinion, one which should be entertained. 


There are undoubtedly a large number of instances in which it would be physically 
impossible for any such demand to be satisfied ; and, if it were to be insisted on, it would 
involve the stoppage of many of the distilleries of the country. 


57. The extent to which distillery effluents need be purified, in order that no 
damage should be caused to the stream into which they are discharged, would vary 
with the particular circumstances. 


In the case of small fishing rivers such as the Dullan and Fiddich, where a high 
standard of effluent is necessary, we consider that an effluent would probably prove 
satisfactory if it complied with the following conditions :— 


(1) That it should not contain more than three parts per 100,000 of sus- 
pended matter ; 


(2) That it should be non-putrescible on incubation ; and 


(3) That, after being filtered through filter paper, it should not absorb 
more than 1°5 parts by weght per 100,000 of dissolved or atmospheric 
oxygen in five days. 


This is quite a practicable standard of purification. The effluent from the plant 
at Coleburn was generally much better. 


In many other cases a lower standard would, in our opinion, suffice. 
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XII. CONCLUSIONS. 


1. It is practicable to treat the waste liquids from distilleries either on land or on 
ns so as to produce a satisfactory cues 


For in eatment of these liquids, percolating filters are more efficient than pant 
beds, “ate according to present knowledge, it appears to be desirable first to dilute the 
waste liquids and then to treat them with lime before filtering them. 


3. It is pr RadsNas to destroy pot ale by heat. For this purpose the waste heat of 
the works may be utilised, but this alone is only sufficient to destroy about one-third. of 
the pot ale produced. 


4. It is pr aitsapls to evaporate pot ale and on to incinerate the syrup so as to 
produce a manure which at present sells fairly well at about £5 a ton. ) 


The revenue from the sale of such manure falls far short of ‘the expenditure 
required to produce it. 


There is some risk of atmospheric nuisance with these destructor and evaporation 
processes, as at present carried on, and the distillate from the evaporation process is 
a liquid which would be liable to cause a nuisance if discharged into a small stream. 


5. The cost of the various methods of dealing with the waste liquids from 
distilleries would depend largely on local circumstances. Where suitable land 
was available at an agricultural price, land treatment would be the most economical 
process to adopt, but great care would be required to secure that the land is not over- 
dosed and that the waste liquids are properly distributed over it. 


Of the artificial processes, the plan which has been carried out at Coleburn would, 
in our opinion, be considerably cheaper than any of the destructor or evaporation 
processes, especially in view of the fact that these processes only deal with pot ale. So 
that where they are adopted further means must be provided for purifying the other 
waste liquids. 


In making this statement we are assuming that skilled supervision would be 
required in al! cases, but especially in the case of the process which has been carried 
out at Coleburn. 


6. The Central Authority,* which we have recommended to be constituted, - 
should be the final tribunal to determine all questions relating to standards. 


7. In the case of distilleries situated in towns which are sewered, we think, as a 
general rule, the liquid refuse should be allowed to enter the sewers. Its admission to 
the sewers should be subject to regulations and safeguards as recommended in our 
Third Reportt dealing with the relations between local authorities and manufacturers in 
regard to the disposal of manufacturing effluents. 


IDDESLEIGH (Chairman). 
T. WALTER HARDING. 
WILLIAM RAMSAY. 

We BS POWwne: 

Td wile RD), 


R. A. TATTON. 
F. J. WILLIS (Seeretary). 


9th February, 1909. 








— 


* Third Report, 1903. (Cd.1486). Paragraphs 40-50. Fifth Report, 1908, (Ca. 4278), Paragraphs 316-319, 
+ Third Report, 1903. (Cd. 1486). Paragraph 22 
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APPENDIX I. 





SOME PRELIMINARY EXPERIMENTS ON THE PURIFICATION OF POT-ALE. * 





During the recent tour of the Commission in the 
Highlands, two distilleries among others were visited, 
viz., Cardow and Mortlach, where it was attempted to 
purify the pot-ale, admixed with steep liquors, ete., by 
an elaborate system of eight and seven contact beds 





Analysis made 





mmoniacal nitrogen a ¥y= : > ‘ ; 
Albuminoid nitrogen} - 3 . : 3 

Total organic nitrogen : : = : 3 
Nitrous nitrogen - - : - 2 Z . 


Nitric nitrogen i.e bel bo. cartileg s Spe 


Total nitrogen by Kjeldahl method 


Oxygen absorbed from + permanganate at 27°C. (80°F .) at once - - 


” ” ” 9 


Gilartee fem 9!% Auerrniime 2 etd? $F wale 


Total solids (gravimetrically) - — - BOD 
Solids insuspension - - -— - aI PTD. 
Solids in solution a yemtidy hte p( Welniat 


Solids by centrifuge (vols.) - : ‘ : 3 Re 





Both of the effluents were bad, 
‘being far from efticient. 


the purification 


It was evident to the Commission at the time of their 
visits that the principle of the above method of purifi- 
cation was faulty, because (1) an extremely acid liquor 
was being dealt with, which only became neutral after 
emerging from the fifth or sixth contact bed, and (2) the 
liquor was so strong organically as to require a very 
large quantity of oxygen for its complete oxidation. 


Bearing the above points in mind, the following 
preliminary experiments have been carried out with a 
sample of pot-ale sent from Mortlach by Dr. Cowie. A 
wide glass tube, 3 feet 10 inches long and 23 inches 
internal diameter, was closed at its lower end by a 
rubber stopper, through which five smalland short glass 
tubes were passed, to assist in the aeration.t The tube 
was filled with coke collected by Mr. Frye from the 
uppermost tray of the Scott-Moncrieff installation at 
Caterham Barracks, the pieces ranging from } inch to 
4 inch in diameter (roughly). This coke was of course 
thoroughly matured, and ready to induce nitrification in 
any suitable liquid that might be filtered through it. 
The actual depth of coke in the tube was about 3 feet 
7 inches—say, 34 feet. The liquid to be filtered was 
contained in an inverted Winchester quart bottle, with 
air-inlet tube, the rate at which the liquid escaped being 
regulated by a screw clip, acting on a rubber joint. 





* These were carried out in 1903. 

+ Distilled water from an ordinary continuous-feed copper 
still was used for the analyses given in this appendix. 

+ Note.—As a matter of fact, the lower ends of those 
small tubes became sealed by liquid; a piece of string has 
therefore been inserted in each tube, which keeps it open 
(October 10th). 


respectively ; the first bed was constructed of very 
coarse material and the last one of dust. The figures of 
the chemical analysis of a chance sample of effluent from 
each of the two places were as follows :-- 








Parts per 100,000 by weight. 
Cardow Distillery, | Mortlach Distillery, 
May 27th, 1903. May 29th, 1903. 
= : 2 4°69 22°40 
= = = 1:08 2°86 
- - 2°35 5°69 
: ; 0°00 ioe: 
- ae 0°00 pa 
: - - 7°04 28°09 
2°90 8°66 
after 4 hours - 11°97 23°54 
Re Steps 8°04 22°76 
: ‘ . Rua bees Notion aM ea 
ther edt bya 15°8 Vol. 14:45 /12'1 Vol. 


13°25 Non-vol. (2°35 Non-vol. 


J42°4 Vol., 


59°5 Vol., 
\99°05 Non-vol. 5 


3244 \264°95 Non-vol. 


'141°45 


ee 38 
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When the jar of pot-ale was opened on July Ist, it was 
found that about 900 c.c. of clear lime water were 
required to neutralize 500 c.c. of the pot-ale ; and, 
standing since then in a half-empty jar, it has gradually 
become more acid. Roughly speaking, two volumes of 
clear lime water are wanted to neutralize one volume of 
pot-ale ; or, 1 gallon (of this sample) of pot-ale requires 
something like 130 to 140 grains of quicklime to 
neutralize the free acid present. 


The effect of neutralizing one volume of pot-ale with 
two volumes of lime water is to throw down a bulky 
flocculent precipitate, which readily settles,§ leaving an 
almost clear, amber-coloured liquid. How strong this 
liquid is, organically, is shown by the fact that, even when 
diluted with nineteen volumes of tap water (2.¢., diluted 
to sixty times the volume of the original pot-ale), it 
becomes putrid upon incubation ; possibly the limit of 
dilution may be considerably beyond this. The liquid, 
if allowed to stand, ferments very rapidly, becoming 
turbid with mouldy growths, and acquiring an acid re- 
action and a most offensive odour. In practice, therefore, 
the sludge—containing of necessity some of the above 
liquid admixed with it—would have to be treated imme- 
diately, either by pressing or by some other suitable 
method, if a nuisance was to be avoided. It would 
however, be valuable asa manure. Examined under the 








§ Note.—October 9th, 1903. The precipitate thrown down 
on October 7th from 250 c.c. pot-ale, 850 ¢.c. lime water and 
750 c.c. water was filtered, washed, and dried at 100° C. It 
weighed 2°09 grm. (0°84 per cent. by weight of the pot-ale 
taken). This weight is less than one-third of that of the 
lime added. If we assume the inorganic portion of this pre- 
cipitate to be tribasic phosphate of lime (see below), then 
something like three-fourths or five-sixths of the lime added 
for neutralization passes away in the effluent. 


5) 
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microscope, it was seen to consist mainly of yeast cells ; 
and a smal! portion of it, after drying, gave the following 
(round) figures :— 
Volatile matter = - - - 75 per cent. 
Non-Volatile matter = - eee, tine 
The volatile matter must of course be nitrogenous, * 
and the non-volatile matter, tested qualitatively, appears 
to consist almost entirely of tribasic phosphate of lime, 
of course in a very finely divided condition and therefore 
readily assimilable by plants. 


During July, and again for the past month, consider- 
able quantities of liquid, prepared as above, have been 
passed at a slow rate through the coke filter, and nearly 
all of the filtrates have been tested, so far as time per- 

“mitted, (N.B.—The estimation of nitrate was in nearly 
every instance done, for the sake of quickness, by the 
pyrogallic acid method.) So far as they go, the figures 
of analysis may be taken as substantially correct. 


Instead of giving detailed results at the present stage, 
a short summary may suffice :— 

(1) Between July 2nd and 17th, 1903, limed effluent 
of the above strength, 2.¢., roughly of one-third the 
organic strength of the pot-ale, minus the sludge, was 
filtered at rates varying from 7 to 47 gallons of limed 
liquor per square yard per twenty-four hours, the average 
rate for the whole fifteen days being 14 gallons per 
square yard. In every case the filtrate, which was 
yellow to brown in colour and which contained some 
suspended matter, had a clean smell, and contained 
nitric plus nitrous nitrogen varying between 3°9 and 
8 parts per 100,000, excepting in three instances where 
the larger volumes of 33, 35, and 47 gallons had been 
passed. These latter filtrates were clearly not sufficiently 
purified. 

(2) July 2ist to 24th. The insufficiently purified 
effluent of July 17th was refiltered at a rate of 13 to 16 
gallons, when the oxidized nitrogen went up to 11 parts. 

(8) July 25th to 31st. Tap water only was passed, at 
rates varying between 10 and 64 gallons per square yard 
per twenty-four hours. All the effluents were brown to 
lemon-coloured, contained a considerable quantity of 
washed-out solids, and had a clean smell, while the 
oxidized nitrogen varied between 3 and 1375. 

(4) August 1st to 6th. Fresh limed effluent of half 
the previous strength was passed at rates varying 
between 6 and 18 gallons ; the oxidized nitrogen in three 
out of four filtrates was almost constant at 3°75 to 3°96 
parts. 

(5) August 6th to September 19th. The filter was 
occasionally moistened with sewage (a few hundred 
c.c. In all), which washed through a considerable 
quantity of brown solids. Filtrate not tested. 

(6) September 19th to 21st. Fresh limed effluent of 
half strength, at rate of 45 gallons. The filtrate contained 
as much as 13 parts of nitric nitrogen (washed out of 
the filter), but the “oxygen absorbed” figure was 65, 
aud the liquid—which had a smell like that of beer— 
was clearly not purified. 

(7) September 24th to October 3rd. The above filtrate 
was re-filtered three times, at rates between 10 and 
40 gallons, with the following results :— 








| “Oxygen ab- 
- 48 sorbed” from 
eee _ Oxidized | \ermangan- 
=~" Jatein4 hours 
at27°C(80°F.) 
1st filtration : ~" 4°6 11°0 
RN gas Ne P's 4°6 3°9 
ard is 2 i heed 10°0 3'0 
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(8) October 3rd to 7th. Fresh limed effluent of half 
strength, at rate of 15 gallons :— 

















i | Oxidized “ Oxygen 
nitrogen. absorbed.” 
— 75 OL 
Oxidized “ Oxygen 
(9) October 7th to 10th ; nitrogen. piintasa 
Fresh limed effluent of half 
strength, at 28 gallons :— 13 61 





* The percentage of nitrogen will be determined. 
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(10) October 10th to 13th. Fresh limed effluent ofhalf 
strength, at 13 gallons :— 

This limed effluent and the filtrate have been analysed’ 
more fully, with the following results :— 














| Limedt 
solution of eee 
oy Oct. 10th. analysed 
Parts per 100,000. Analysed Oct. 13th, 
Oct. 14th, 1903. 
ius 8 Nee ee ah) : 
Ammoniacal nitrogen - 2°50 0°04 
Albuminoid nitrogen - 551 0°26 
Total organic nitrogen 10°30 0°27 
Nitrous nitrogen - - : — 0°02 
Nitric nitrogen - . . — 134 
Total nitrogen - - 12°80 1°67 
“Oxygen absorbed” at 27° C. 
(80° F.) at once - - 11°31 LOL 
“Oxygen absorbed ” ¢ 
four hours. - - .- 83°37 Sete 
( Passed 
Incubator test (by smell)  - — ,(Musty and _ 
| unpleasant) 


(11) October 14th to 15th. Same limed effluent at 
28 and 8 gallons :—Oxidized nitrogen I'l and 3'1. 
Promsional Conclusions. 

The above experimental data are still very incomplete, 
extending as they do only over a short period of time, 
but they indicate the following :— 


(1) When pot-ale is neutralized with lime water and 
the sludge is allowed to settle, the resulting liquid can 
be efficiently purified, at all events for some time, by 
passing it through a continuous filter, which has a the: 
Jirst instance been matured by sewage. The dilution 
should not be less than about six times the original 
volume of the pot-ale ; probably it might with consider- 
able advantage be greater. The analysis given shows. 
the great organic strength of the limed liquor. 

(2) The passage of liquid through the filter must of 
course be slow. With a filter three feet deep, containing’ 
material of + inch to } inch diameter, probably not more 
than five to ten gallons of pot-ale (¢.e., the original pot- 
ale) per square yard could be purified satisfactorily in 
twenty-four hours. By a six-foot filter, preferably of 
somewhat larger material, probably ten to twenty gallons. 
could be dealt with (V.8.—With good conditions of 
aeration, the figures might possibly be greater). 

(3) When limed liquor is not being passed through: 
the filter, river water might occasionally be used, with 
the object of washing out solids. 

(4) The effluent would be excellent for passing over- 
grass land. 

(5) The precipitated sludge would probably prove the- 
chief difficulty. It would have to be dealt with freshly, 
otherwise it would constitute a nuisance. From its. 
composition, it would make a valuable manure. 

(6) The above experiments indicate also that limed 
pot-ale liquor, sufficiently diluted, might also be treated 
on matured contact beds, at least for a time. 


The experiments are being continued, nothing but 
limed pot-ale liquor being filtered. These will show 
whether the nitrifying organisms originally introduced 
by the sewage persist under the above conditions, a point 
on which Dr. Houston has already experimented in 
another direction ; they should also give some indication 
of the possible length of “life” of such a filter. Many 
points of detail have been purposely left unmentioned 
here, e.g., the condition of the filter as regards solids ; the. 
question of distribution (this would no doubt be trouble- 
some) ; the possibility of nuisance arising from the smell 
of limed liquor which is allowed to stand. These and 
other matters can be more fitly discussed at a latter 
stage. 

Ealing. 

October 19th, 1903. 


GrorcE McGowan. 





+ During these four days, the unfiltered liquid had of 
course been fermenting. 
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_ _ ADpENDUM.—The above laboratory filter was kept going with limed pot-ale liquor until August, 1904, and afterwards 
intermittently until July, 1906, and continued to work efficiently. It is now unnecessary, however, to give in detail the 


further results obtained from it. 
January, 1909, 
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APPENDIX II. 


REPORT BY MR. R. D. LITTLEFIELD ON THE TREATMENT OF DISTILLERY WASTE LIQUIDS. 


SECTION I. 
Purvjication of Waste Liquors on Percolating Filters. 


The experimental investigations of the Commission in regard to distillery waste were commenced in February, 
1906. Prior to this, in the year 1901, Professor Hendrick of Marischal College, Aberdeen, had published a paper* 
giving the results of experiments on the purification of distillery waste liquors, from which he showed that these were 
amenable to biological purification, after liming and settling, _In the early summer of 1903, Dr. G. McGowan, chief _ 
chemist to the Commission, made some experiments upon the bacteriological purification of pot-ale on the laboratory 
‘scale, and the results he obtained led him to suggest to the Commission (Memorandum of October, 1903)t that a 
modified form of sewage treatment applied to distillery waste liquids, and properly controlled, might be expected to 
produce a satisfactory effluent. 


The Commission decided that the treatment of distillery waste liquids on the lines suggested by Dr. McGowan 
was worthy of a trial on a practical scale, and they invited the North of Scotland Malt Distillers’ Association to co- 
operate with them by erecting a plant at some suitable distillery. The outcome of the negotiations was that certain 
-members of the Association pledged themselves to provide sufficient funds for the erection of a plant on a scale 
large enough to allow of the results being of real and practical value. The Commission were fortunate to have offered 
them an excellent site for the plant and a well equipped laboratory at the Coleburn distillery by Messrs. Robertson 
and Sons, Limited, of Dundee and Coleburn. 


The whole arrangement of the plant was settled by the Commission. The plant was designed by Mr. C. C.. 
Frye, in consultation with the other Officers of the Commission, and its erection was entrusted on behalf of the 
Distillers’ Association to Mr. Doig, C.E., Elgin, and to myself, acting for the Commission. 


The guiding principle acted upon by the Commission was that the whole of the waste liquors of a distillery, 
an the proportions in which those several liquors naturally occur, should be treated. 


The effluent which they aimed at producing was one which would not :— 
(1) Appreciably de-oxygenate the water of a stream ; 
(2) Be injurious to fish ; 
(3) Cause the production of objectionable or fungoid growths in a stream ; 


(4) Render the water of a stream unfit for domestic use. 


The site placed at the Commission’s disposal at Coleburn distillery by Messrs. J. Robertson and Son, Limited, 
was admirable in all respects excepting for its exposed position during strong northerly winds. The distillery is 
about six miles from Elgin in the Rothes Valley. The soil is a sandy gravel, and the Cole burn, a small stream, 
flows through the property. 


The chief items of the plant comprised :— 
(1) A tank for measuring the volumes of the various waste liquors to be treated ; 
(2) A tank for making and discharzing milk of lime ; 


_ _ (8) Two large settling tanks, each of 6,000 gallons capacity, provided with sludge valves discharging 
into a sludge lagoon, and fitted with floating arms for the purpose of drawing off clear supernatant liquor : 


(4) An automatic flushing chamber, capable of discharging any measured quantity up to 100 gallons F 


(5) A circular percolating filter, 24 feet in diameter and 12 feet deep, filled with gas-works coke of good 
quality, in pieces varying from one inch to three inches in diameter. The filter contained sixty-eight tons 
of coke and had a capacity of 200 cube yards. The coke rested on a false bottom of perforated bricks and 
the whole stood on a slightly convex foundation of concrete. The filter was fitted with an automatic 
revolving sprinkler, which was protected by a wind screen standing 2 feet 6 inches above the top of the coke. 


(6) A small tank for the settlement of the bulk of the effluent solids—followed by three small 
straining filters, used separately. The tank was fitted with a valve and could be sludged at will. ‘The 
straining filters consisted of three inches of gravel, on the top of which was about an inch of graded sand ; 


(7) A very shallow sludge lagoon with sloping concrete bottom, 30 feet by 10 feet by 6 inches deep, 
banked round with sand. On the bottom was placed a thin layer of sand and gravel. The lagoon drained 
into a sump from which the liquid was pumped back into the settling tanks. 


The sketch-plans inserted show the arrangement of the scheme. 


_ The works were completed early in May, 1906. The maturing of the filter was commenced at once, the filter 
being sprinkled, on alternate days, with 200 to 300 gallons of a mixture of pot-ale and water (1 part and 2°5 parts 
respectively). At the same time occasional doses of a solution containing the nitrifying organisms from soil were 
given. This solution was prepared by extracting with water a thin layer of the soil immediately underneath some 
patches of dried cow dung. The maturing process was then carefully continued by the addition of moderate doses 
of diluted pot-ale in sufficient quantity to yield an effluent. 


By analysing this effluent daily, one was able to control the amount of organic matter put on the filter, so that 
at no time was it overworked. 





* Journ. Soe. Chem. Ind., May, 1901. t See Appendix I. 
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The liquid treated during the period June to September, 1906, consisted of a mixture of one part of pot-ale and 
nine parts of water, limed and settled. Up to 20th September, 1906, the total amount treated was 11,500 gallons of 
pot-ale, this period including all the time spent in maturing the filter. Starting with thirty gallons of pot-ale, #.¢., 
300 gallons of limed liquor per 24 hours, on the filter, on 20th June, 1906, the final dose during the last week of the 
work, 13th to 20th September, 1906—after which the supply of pot-ale was exhausted—amounted to 530 gallons pot- 
ale, z.e., 5,300 gallons of limed liquor, per day. It is possible that the time taken in maturing the filter, so 
that it might successfully treat a daily dose ot 5,000 gallons of limed liquor, might have been considerably lessened. 
The progress of the experiment with this limed liquor was, however, temporarily interrupted by an attempt to treat 
a limed liquor of twice the strength. Analysis of the effluents obtained showed that this latter liquid—one part. 
pot-ale and four parts water, limed and settled—was too strong for the filter, at all events for the filter in its then 
state of maturity ; this experiment was therefore stopped. Incidentally it showed that the filter, like a sewage filter, 
was able to recover its efficiency by resting and being kept just moist. In this case fourteen days rest was given, 
after which the filter resumed its treatment of the 10 per cent. liquor, with the production of a good effluent. 


During the period under review—up to 20th September, 1906,—the liquor being treated gave an average figure 
of 86 parts per 100,000 for “oxygen absorbed” from N permanganate in four hours at 27 C. The corresponding 
figure for the effluent was 2 parts per 100,000. ° 


From 25th September to 25th October, 1906, the filter treated undiluted limed steep water at the rate of 
about 1,100 gallons per day—the whole output of the distillery. It could have easily dealt with a much larger 
volume of this, probably at least three or four times the amount. This separate treatment of steep liquor was 
interesting, as showing the excellent purification obtainable with sucha filter. The four hours “oxygen absorbed ” 
figure for the limed steep water averaged 57°7 parts per 100,000--that of the effluent from it, after removal 
of suspended solids, 1°6 per 100,000. 


In November, 1906, pot-ale again became available, and from this time to 20th June, 1907, the filter was daily 
dosed with a liquor composed of 400 gallons pot-ale and about 1,000 gallons of steep water and other distillery 
waste liquids, the whole diluted to 4,000 gallons, limed and settled. This was, therefore, equivalent to two gallons 
of pot-ale plus 4°5 gallons of the other mixed waste liquors per cube yard of filter per day, being approximately the 
ratio in which the various liquors were actually produced at the distillery. 


As the situation of the plant was an exposed one it was deemed advisable, in October, 1906, to be prepared for 
hard frosts, since any prolonged period of severe weather might seriously interfere with the continuous working of 
the process. To provide against this, each of the two settling tanks was fitted with about 80 feet of 2-inch cast iron 
pipes, connected with a slow combustion stove and boiler, similar to that used in an ordinary greenhouse hot-water 
apparatus. It so happened that the winter of 1906-7 was a severe one, but the heating apparatus enabled the plant 
to be kept working almost continuously. Had it not been that the effluent froze under the filter and formed a solid 
mass of ice which choked the perforated bottom, working could have been{continuous. In erecting another plant on 
these lines, such an eventuality could be provided against by having the effluent channel from the filter less exposed. 


The subsequent experience, however, of the season 1907-8 showed that the best way of ensuring the continuous 
working of such a filter is to cover in the top. This makes artificial heating unnecessary. The cover in this case 
consisted of a flat roof of half-inch boarding, 2 feet 6 inches above the top of the coke, 7.e., flush with the top of the 


wind screen. At the same time the base of the filter was protected against cold winds and drifting snow by means 
of broom hurdles. 


I need only refer to the Tables in Appendix V, where a record of the purification effected will be found. It 


will be seen that the efforts to keep a liquor of constant strength going on to the filter were fairly successful, and 
that a high class effluent was almost uniformly produced. 


Method of Working the Process, 
Throughout the experiments the plan of making up the liquor to be treated was as follows :— 


From the distillery storage tanks, measured quantities of the pot-ale and the other waste liquors were run into 
one of the settling tanks and then diluted with a portion of the water to be used. The proper quantity of milk 
of lime was then added from the lime-mixing tank, and the whole was made up with further water to ten times the 
volume of the original pot-ale. The amount of lime required varied with its quality and with the acidity of the pot- 
ale, this acidity increasing with age. Roughly speaking, 30 lbs. of the lime of the district (approximately 50 per 
cent. CaO) were usually sufficient for 1,000 gallons of pot-ale plus the other liquors. There is no difficulty in telling 
when sufficient milk of lime has been added, as the change in colour of the liquid, produced by a slight excess of 
lime, is so marked that but little practice is necessary to hit the right proportion. A distinct excess of lime over 
that required to render the liquid neutral is necessary. On the other hand, any further excess merely means 
unnecessary expenditure. 


Usually twelve hours quiescent settlement after thorough mixing was given, though considerably less than this 
would suffice; probably about four hours would be enough. The settled liquor was drawn off continuously by means 
of a floating arm into the automatic flushing tank. The latter was so constructed that it could discharge from 
5 gallons to 100 gallons as required. At the rate of working followed through the experiment, z.e., twenty gallons 
of precipitation liquor per cube yard per twenty-four hours, it discharged fifty-six gallons every twenty minutes, the 
flush lasting four minutes. The feed was thus an intermittent one. Owing to the depth of the filter, however, 
there was but little variation in the rate at which the effluent flowed out at the bottom. 


The effluent flowed into the small settling tank (capacity 120 gallons), where it received forty minutes continuous 
flow settlement, and then through the small straining filter. For convenience sake the latter was divided into three 
sections, of which two were always in use. The straining filter was constructed of wood throughout, and the sections 
were each 6 feet square. The filtering material consisted of 3 inches of small gravel, covered with } inch of coarse 
sharp sand and a top layer of 4 inch of fine sharp sand. The rate of working on this filter amounted to 500 
gallons per square yard per day. During the first year of working, when but few solids issued from the percolating 
filter, it was only necessary to scrape the straining filter once in three to four weeks. During the second year, 
however, when an average of probably about four parts per 100,000 were issuing from the percolating filter and about 
two parts from the effluent settling tank, the straining filter required scraping every week or ten days, and more 
frequently during the “ Spring out-flush” of solids from the percolating filter. The scraping was done when the 


filter was wet, and consisted in the removal of the top layer of the clogged fine sand with a small hoe. The effluent 
settling tank was sludged twice a week. 
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Sludging of the Precipitation Tanks. 


The precipitation tanks were sludged after three fillings, z.e., each was sludged once a week, _ Even in warm 
weather it was not necessary to sludge more frequently, and there was never any nuisance from smell. From,80.to 
100 gallons of thin sludge were run from each tank weekly into the sludge lagoon, described above. Here the 
sludge drained rapidly, and no difficulty was experienced in removing it by spade, even in wet weather. There was 
usually a slight smell from the lagoon, but it was practically negligible. 


One thousand gallons of pot-ale, together with the corresponding proportions of the other waste liquors, 
produced about one cwt. of air-dried sludge. 


It is important to note here that the air-dried sludge could be readily passed through a }-inch sieve, after which 
it was in excellent condition for use as manure, An analysis of a good average sample gave the following figures :— 








Per cent. 
Muminwyeciee CIN )o kG te ee 3 aaa | 
Volatile matter - - - ~ he singin: p=)“ - 6°74 >.=100°0 
Non-volatile matter (chiefly sand, with some lime) - - - - 64°13 { 
Tri-calcium phosphate, Ca; (PO,), = - - - Se a . 5°77 
Total nitrogen by Kjeldahl method _ - - - - - - . 0°80 





Filter Effluent. 


During the first year of the work, 1906-7, the limed liquor, prior to treatment on the filter, was a somewhat 
opalescent and pale yellow liquid, with hardly any visible suspended solids, and with a clean brewery smell. Its 
specific gravity varied from 1000°83 to 1001°82. If kept fora day or two, it soon soured and acquired a very nauseous 
smell, Freshly made, it was always distinctly alkaline and frothed most persistently. The filter effluent, on the 
other hand, was a bright, non-opalescent liquid of a very pale straw colour, with varying amounts of dark brown 
granular suspended solids ; it did not froth on shaking. Detailed analyses of both these liquors are to be found in 
Appendix V, The following figures give an idea of their average composition :— 


Parts per 100,000. Limed Liquor. Effluent. 
Ammoniacal nitrogen - - - - - - - - - - 0°69 012 
Albuminoid nitrogen - - - - - - - - - - 5°61 0°28 
Oxygen absorbed from § permanganate in 4hoursat27°C. -~ - 92°0 2°61 
Solidsin.suspension .- © .-) 5) * 0h 6 yt ie fo — Traces. 
Nitrous nitrogen - ~ - meh i = - - os ae - - — 0°0 
Nitric nitrogen - - - - e - - - - - : — jt 
Alkalinity,* expressed in parts CaO per 100,000 - - = Aes : -_ 15°80 
Dissolved oxygen taken up from water in 5 days at 27° C. - : - _ 0°59 





In the season 1907-8, during which time the salmon-hatching and rearing experiments, detailed in Appendix TV, 
were being carried out, the liquor treated on the filter consisted of pot-ale diluted with water, limed and settled. The 
daily dose amounted to 4,000 gallons of limed liquor (equivalent to 330 gallons of pot-ale), and this dose was maintained 
continuously from Ist December, 1907, to 24th June, 1908. 


The quality of the final effluent (from the straining filter) during this period varied but little. The average of > 
large number of analyses gave the following figures :— 


Ammoniacal Nitrogen” - - - - - - - - 0°03 parts per 100,000. 
Albuminoid Nitrogen - a - - - - . - 0°14 a Pe 
Total Organic Nitrogen - - - - - - - - 0°36 A 

Nitrous Nitrogen - - - - - - - - - 0:01 ” 5) 
Nitric Nitrogen - - - - - - KEL : - 0°66 ” ” 
Total Nitrogen -~ - : - - ~ Mee : - seas Sch ” ” 
Oxygen absorbed from © permanganate at 27° C. at once = - 0:43 3) 3 
Oxygen absorbed from ¥ permanganate at 27° C. in 4 hours - = ahs 16 - ” 
Dissolved oxygen taken up from wate1 in 48 hours at 27° C. - 0°30 rs ze 
Dissolved oxygen taken up from water in 5 days at 27°C. - - 0°74 3 4 
Oxygen in solution when analysed - - - - . - 0°80 Pr ns 
Oxygen remaining in solution after incubation for 5 days at 27°C. 0°43 FY 3 
Alkalinity (expressed as CaO) - - - - - - 12°50 

Solids in suspension - : : « > : - less than 1:0 a is 


The effluent was invariably non-putrescent upon incubation. 
* Nore.—The alkalinity of the effluent was due to carbonates. 
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Suspended Solids in Effluent. 


The filter began to work on 20th June, 1906, and ran practically withou intermission until 1st July, 1907. It 
was then rested until 1st November, 1907. 


During the first six months the effluent was practically free from suspended solids. After this the amount. 
averaged about one part per 100,000, excepting at the period of the “Spring out-flush,” when it rose to 
three to six parts. Similarly, if the filter was rested for a day, there was a considerable increase in the amount of 
solids washed out for a few hours after re-starting. It may be taken, however, that up to April, 1908, the solids 
washing out of the filter did not amount on the average to more than two parts per 100,000. From April to July, 
1908, very much larger amounts came out in the effluent. No doubt this was due to the increased activity of the 
worms, fly larve, etc., in the filter during the warmer weather. It was also noteworthy that the effluent settling tank 
was frequently covered with a layer of small grey aquatic insects in this warm weather. 


The effluent solids consisted of broken down organic matter, together with living and dead worms, fly larvee, 
etc., and were necessarily putrescible, though not very quickly so. _ It is, therefore, desirable that those solids should 
be removed before the effluent reaches a water course, in some such manner as has been already indicated. 


_ A sample of these solids, collected over a week, gave on analysis the following figures. The mud was first 
dried at 105° C. ; 


Organic matter,etc. - - - = - 7st. so (4'2 per-cont, 

Alumina and ferric oxide - - - - - sis} 4214058..| faking; 

Lime = = = = - = ae = s = 7 - 10°0 ” ” 

Siliceous matter - - - - - - - - ke 5 Peer 
99°6 


Condition of the Material on the Top of the Filter. 


For the first six months the coke on the top of the filter remained quite clean. Afterwards more or less slimy 
growths appeared and flourished. These growths consisted of practically a pure culture of the humus flora, Fusoma 
parasiticum, though another fungus, Chlamydomucor racemosus, was also present. They were identified by the 
Authorities at Kew Gardens, in whose opinion the spores of the growths, which are evidently abundant, find their 
way into the liquid treated, either conveyed by wind, or by surface drainage into the water supply. So long as the 
growths did not clog the filter top sufficiently to cause serious ponding, no bad effect on the effluent was observed ; 
but when the distribution of the limed liquor on the filter became seriously impaired by these surface growths, the: 
effluent deteriorated. It was, therefore, necessary to get rid of the growths from time to time. Three methods of 
removal were tried. The first consisted in simply forking up the top, resting the filter and allowing the sun and air: 
to dry up the growths. The disadvantages of this method are the time required and the dependence on the weather. 
‘he second method consisted in lightly removing the top 3 inches of the filter, which carries all the growth, and 
immediately replacing it with clean coke. The portion removed, after being allowed to weather in the open for a 
short time, can be easily washed clean on a screen and is then available for use again. The third method was a 
chemical one, on the lines first proposed by Dr. A. C. Houston and Mr. C. C. Frye. Experiments with various. 
reagents at the Commission’s Experimental installation at the Dorking Sewage Works had shown that a 20 per cent. 
solution of caustic soda was very effective in removing such growths. After allowing the Coleburn filter to drain, 
a 20 per cent. solution of caustic soda was sprinkled, hot, evenly over the top of it. Fourteen pounds of soda was 
used altogether, being at the rate of 1 lb. of soda to three square yards. The effect of this was to dissolve the: 
growths slowly ; after forty-eight hours the surface was clear of them, while on re-starting the filter the effluent had 
not deteriorated in any way. The alkali was all washed out in about eight hours. This process possesses these 
advantages ; the soda is easily applied, the coke is not disturbed or broken down, and the filter is cleared of a very 
large amount of semi-solid organic matter, which is disintegrated and washed through. 


Of the three methods just described, the second will be probably found the most efficient and economical. 


In practice it will be found necessary to remove the growths from sucha filter treating distillery liquids. 
by one or other of the above methods, every five or six weeks in mild weather—not so frequently in cold. 


Channel Experiments with the Effluent from the Coleburn Filter. 


It is the production of grey growth in streams receiving waste liquors from distilleries that is most objected 
to by riparian owners, not only on account of its unsightliness, and the injury it occasions to fish and fishing, but 


also because of the nauseous smell which is produced when the fungus decays and putrefies during the 
summer months. 


It was thus very important to determine by direct experiment the nature and amount of the growths which 
would be produced by such an effluent as that from the Coleburn filter. This was done at the suggestion of Mr. F. J. 
Willis, by constructing several artificial V-shaped wooden channels, supported clear of the ground and 210 yards in 
length. ‘They were arranged with a continuous fall and an occasional drop, fall and drop together being ten feet. 
over the whole length, and were zig-zagged. In the bottom of the troughs clean gravel and sand was placed and, at 
intervals, pieces of turf, twigs, etc., so as to imitate the conditions of a natural stream as closely as possible. There 
were three channels in this experiment. They ultimately discharged their liquids into a natural ditch, some 350 
yards in length, which carried a little surface water from neighbouring land and eventually entered the Cole burn. 
Channel No. I. carried the effluent from the filter undiluted, No. II. the effluent diluted with an approximately equal 
volume of water, whilst No. I[I carried water alone. The channels were placed side by side and were kept. 
running continuously for twelve months, July, 1906 to July 1907. 


For the first six weeks of the experiment only a faint tinge of minute green growths appeared on the stones. This 
gradually increased, and when the growths became large enough, about six months after starting, samples were 
taken and sent to the Royal Gardens, Kew, for identification. The weeds in Channel No. I. were then a little 
greater in amount than in Channel No. II. and this difference persisted throughout the twelve months. Roughly 
speaking, Channel No. I. showed weeds half as far again along its length as No. IJ. The growth from both the 
channels was green, and was identified as chiefly consisting of Rhizoclonium hieroglyphicum, but there were also 
small quantities of other harmless and well known fresh water alge, notably two varieties of the Sprrogyra and 
Microspora amoena and abbreviata and Chaetormorpha sutoria. In Channel III. the growths were rather less, both 
in luxuriance and extent, than in the effluent channels, and consisted of the varieties of green filamentous alge 


Pe a moorland surface water. Rhizoclonium hieroglyphicum was not observed amongst the growths in this 
channel. 


25 


Subsequent examinations made from time to time have always shown similar growths,:and on no occasion 
during the period under review has the slightest trace of any grey growth, ¢.g., sewage fungus, Apodya lactea, 
been observed. 


The ditch into which both effluents from Channels No. I. and II. flowed was one which would have lent itself 
readily to the growth of grey fungus, had there been the necessary pollution. Its banks were steep and overhanging, 
the water was comparatively stagnant, and the ditch received drainage from agricultural land. Notwithstanding 
this, no traces of grey growths were observed in it. Careful examination only revealed the presence of growths 
similar to those occurring in Channel No. III., which carried water alone. 


Under these conditions one could not expect to find any evidences of pollution where the ditch joined the Cole 
burn—nor were there any. Too much stress can hardly be laid on the value of this experiment. The channels and 
the ditch together presented all the natural conditions of a burn, and the test was a severe one, in that the dilution 
of the effluent was very small. In every case in practice the effluent would flow into a stream of larger volume 
than the effluent. 


Costs. 


As regards the capital and working costs of such a purification plant as the experimental plant at Coleburn, 
only approximate estimates can be given here, as the conditions of site, railway facility, cost of material and sundry 
other items vary in different localities. The following figures, however, relating to the plant at Coleburn, will be of 
some assistance in the matter. 


This plant may be regarded as sufficient to deal with 2,500 gallons of pot-ale plus 7,000 gallons of the other 
waste liquids per week of six days. The capital cost amounted to £250. 


t 


Working expenses :— 


Labour—40 weeks at £1 per week - -~ - Ses |) tee ee 
Lime—2} tons at £1 (at works) - - -— - sh ba fyiritec ete 
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Suppose these figures are applied to a hypothetical distillery which mashes 1,000 bushels of malt per week. 
Here we shall have a production of, say, 12,000 gallons of pot-ale per week, together with the other waste liquors in 
the proportions already stated. The working of the plant has shown that 2 gallons of pot-ale plus the proportional 
volumes of the other liquids can be successfully treated per cube yard of filter per day. Working six days in the 
week gives 2,000 gallons of pot ale to be treated daily, which, therefore, requires 1,000 cube yards of filter. 


Supposing the capital outlay to be on the same scale as at Coleburn, a plant of five times the size would be 
necessary, and we should require a sum of £1,250. 





Taking working expenses :— She 
One man— 40 weeks at 20s.-.—- - - - - - - bead OO 
Lime—12 tons at 20s. - si tiw- : - - - - : - 12.0 0 
Depreciation 5 per cent - - - - - - - - - 6210 0 
Interest on capital 4 percent. - - . - - - - - 50 0 0 
Technical supervision - - - . - - - . - 50 0 0 

Total - = - - - - - - - - - 214 10 0O 


Asa set-off against this there would be produced about twenty tons of manure worth 30s. a ton,* say £30, leaving 
a net cost of £184 10s. a year. 


A distillery using 1,000 bushels of good barley would produce about 2,400 gallons of whisky per week. Allowing 
one half-penny per gallon of whisky as a charge for the disposal of waste liquors, this amounts to £5 per week, or 
£200, for a season of forty weeks working. 


T am assured by distillers generally that any scheme which satisfactorily disposes of waste liquors at a cost of 
under one penny per gallon of whisky produced would be commercially possible, and not an undue restriction upon 
trade. From conversations with a number of them, the cost of other purification processes at present in use varies 
from about three farthings to twopence or even threepence per gallon of whisky. It will be noticed that a charge 
for technical supervision is included in the above expenses of working. In dealing with such a process as has been 
described, periodical expert advice and supervision is a necessity. Subject to this, the working of the plant can be 
successfully carried on by an intelligent and trustworthy workman. — 


In November, 1908, that is, since the above estimate of the probable cost of a plant was made, the Craigellachie- 
Glenlivet Distillery Co. has accepted a tender for the erection of a complete plant to treat the whole of the waste 
aoe from their distillery—when dealing with 1,500 bushels of malt per week. The plant is designed on the 


ines of the Commission’s experiments at Coleburn and the total amount of the accepted tenders is, in round 
figures, £1,880. 


Further Channel Experiments. 


In addition to the experimental channels dealing with the effluent from the percolating filter at Coleburn, just 
described, various others were made, viz., channels carrying the following dilutions of pot-ale :— 


(a) One volume pot-ale in 1,000 volumes of water. 


(6) » » 2,000 » 2 
(c) ” rare 4,000 ” ” 
(d) ” ” 6,000 ” ”? 
(e) ” » 8,000 ” ” 
(Ff) »” ” 10,000 ” ” 


Of these («), (6) and (c) produced luxuriant sewage fungus and other ere owths i i . 
while (d) and (¢) showed similar fungus in a fortnight and three weeks voepectivel® Peete cans natn as 


Channel (f) was kept running for a year, and only on two or three occasions were min 
c , and o ute traces of 
fungus discovered. It would thus seem that a dilution of 10,000 volumes is about the limit at which a gustarccet 
pot ale and water will not produce any visible quantity of fungus. 


eS ee =" 
* See Mr. Macadam’s Report, Appendix VI. 
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It should be pointed out here that in these channel experiments it was.a practical necessity to dilute the pot- 
ale in the first instance (either a 5 per cent. or 10 per cent. solution was used), before discharging it into the channel. 
If undiluted pot-ale were discharged into a stream 10,000 times its volume, there can be very little doubt that fungus 
would appear in the immediate vicinity of the discharge. Pot-ale, being a heavy liquid, does not mix very readily 


with water. 


Further channels (g) and (h) were constructed—in (g) a 10 per cent. solution of pot-ale was running, in (h) 
a similar liquid, save that it had been treated with excess of lime and settled. It was thought that the removal of 
the greater bulk of the phosphate in the pot-ale might lessen the production of fungus. This, however, did not 
prove to be the case, for luxuriant growths of fungus appeared in both channels ; the only difference was that in 
the limed channel (A) the initial growths had a mauve tint, which disappeared in the course of a few days. 


It should be added that, though about nine-tenths of the phosphate of pot-ale are removed by liming and 
~ settling, sufficient remained in the above liquid—which was still a very strong one organically, something like 
four times as strong as an ordinary crude sewage—to give abundant nutriment for growths. 


Channel (j).—In this an experiment was made with the effluent from the contact bed system in use at Coleburn 
distillery. 


Under this system, roughly speaking, equal volumes of pot-ale and other waste liquors were limed and the 
settled liquor run on to contact beds. The effluent from the last bed was still very impure organically, having 
a four hours “oxygen absorbed ” figure of about 60 to 65 parts per 100,000, and a foul smell. It was diluted with 
1,000 volumes of water and the mixture run through channel (j). Green algae appeared in the channel in two 
to three days and were very luxuriant in three weeks. At this time grey growths also appeared, mingled with 
the green, though not in great amount. It has to be borne in mind, when considering the abundant green growth 
of channel (7), that the liquid in this channel, though organically weaker than, for example, that in channel (e), 
contained relatively much more inorganic manurial plant food. 


The figures for Ammoniacal and Albuminoid Nitrogen in the above contact bed effluent varied from 3 to 4 
and 7 to 8 parts per 100,000, respectively. 


The foregoing experiments have all been made with dilutions of pot-ale or liquids derived from pot-ale. That 
steep liquor alone will also give rise to grey growths is shown by the following laboratory experiment. In this 
experiment a steep water of medium strength was allowed to trickle into a large basin having gravel and sand in 
the bottom and turf round the sides, and through which a stream of water twenty times the volume of steep liquor 
was passing. Sewage fungus appeared in ten days and rapidly increased. 


A similar experiment, but with a dilution of forty volumes, showed fungus in fifteen days. This fungus also 
rapidly increased. 


No direct experiments have been made for the Commission with the other waste liquors, but an instance came 
to my notice at a distillery where the drainings from the wet “draff” ran into a small ditch, and produced fungus in 
it. At my request the distiller caused the drainings to be diverted to his potalldwecurvinacticle, after which the 

_ ditch soon became clean. 


Growths from Channels. — 


‘The following chemical analyses of pressed growths taken from various streams in March, 1907, were made. These 
~afford interesting evidence as to the nature of the nutrient matter required for their development, and also show why 
it is that some of them give rise to such an offensive odour when putrefying. 


‘The analyses were made on the samples after they had been cleaned as carefully as possible from worms and animal- 
cule, by washing very small portions at a time, and then pressed between filter paper. 


I. Sample of ordinary mixed fungoid growths, chiefly Leptomitus lacteus, taken from a dam polluted with distillery 
waste liquors. The cleaned and pressed sample contained 71 per cent. of moisture, and in this condition took up 4.93 
per cent. of oxygen from % permanganate in 4 hours at 27° C. One gramme of the pressed weed was put 
in a stoppered bottle along with 340 c.c. of well aerated tap-water (8.12 ¢.c. oxygen per litre), the bottle being filled 
completely, and kept at laboratory temperature. At the end of seven days the whole had a most foul smell, like that 
of decomposing animal matter. ; 


Again, 0°4 gramme and 0°5 gramme in 585:e.c. and 616 c.c. of equally well aerated tap-waters were kept under 
similar conditions. Atthe end of 46 days the solid matter in both bottles was very black, and the contents were 


putrid and smelt strongly of sulphuretted hydrogen. 


Another sample of similar mixed fungoid growths, after washing and pressing, gave the following figures :— 


Moisture - - - - - - - - - - - 79°6 per cent. 
Volatile Matter - - - - - - - - - 14:0 cs 
Non-Volatile Matter - : = = ; : = - Soh tee! ns 
100-0 e 
Total Nitrogen - - - - - - : - - = © 0°59 _ 
Oxygen absorbed from ¥ permanganate in 4 hours at 27° C. - 3°18 = 


Il. Sample of growth from a channel along which the effluent from the Coleburn filter was flowing. 'The growth consisted 
mainly of Rhizoclonium hieroglyphicum. The cleaned and pressed sample gave the following figures, on analysis :— 


Moisture - - - - - - - - - - - 79:7 percent. 

Volatile Matter “ - - = : 5 5 2 - 10°0 e 

Non-Volatile Matter - : - 4 = 2 ‘ = sd Ore ac: nh 
100-0 S 


—_. 


Oxygen absorbed from ¥ permanganate in 4 hours at 27°C. - 3°42 ” 
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One gramme of the pressed weed in 346 c.c. of well aerated tap-water was incubated, as before, at laboratory 
temperature. In 17 days the solid matter was blackened, and the mixture was putrid and smelt of sulphuretted 
hydrogen. Ina second similar experiment 0°59 gramme of the weed in 625 c.c. of tap-water was incubated for 
43 days, by which time the weed had blackened and the mixture was putrid. 


III. Sample of growths taken from a channel along which ordinary burn water alone was flowing. This was the typical 
bright green vegetation seen in the streams of the district, which comprised several members of the Chlorophycee group 
of fresh water algae. The cleaned and pressed weed gave the figures :— 








Moisture - - - - - - - - - - - 80°6 per cent. 
Volutile’ Matton wore ole son cal) calw Bemeoald: dda be 16+6 4 
Non-Volatile Matter - ss 2 a 2 S E HA gO PP 
100°0 “f' 
Oxygen absorbed from = permanganate in 4 hours at 27° C. - 4°08 " 


One gramme was incubated as before with 620 c.c. of tap-water ; at the end of 15 days the mixture was rather 
turbid and putrid, with much sulphuretted hydrogen. A similar incubation of 137 grammes in 620 c.c. of tap- 
water for 42 days yielded a strongly putrid mixture and much sulphuretted hydrogen. 


The following Table gives the partial analysis of other typical samples of those growths, side by side. The 
samples were first cleansed and washed very carefully and then pressed between filter paper. 





eerie 





Green growths in 
Coleburn effluent channel} Green algae from un- 
(chiefly Rhzzocloniwm polluted burn. 


Fungoid growths from a 
polluted burn (grey 











growths), hieroglyphicum). 

June 16th, | June 15th Pe June 16th, | June 16th 

1907. ” 1908, ” June 16th, 1907. T007,.) ie), BOB 

Per cent. Per cent. Per cent. Per cent. Per cent. 
Moisture - - - = ! 82°69 81.5 70°26 78:19 Ou: 
Volatile Matter - = u = 13°97 16°40 27°15 19°92 226 
Non-Volatile Matter - - : 3°34 91 2°59 1°89 53 
100°00 100°00 100°00 100°00 100°00 





Calculated on the weed dried at 105°C. Per cent. 


Total Nitrogen - - -— - <i | 6°78 - - 3°23 
Total Sulphur (S,) - -~ - 064 | 0°64 1°21 0°57 1°48 
Sulphur (as SO,) extracted in the 

cold by 1°/, HC1 in 24 hours 0°21 - 0°33 0°72 _- 
Total Phosphorus (P,) - - 1°66 1°32 0°72 0 24 0°49 


Phosphorus (as P, O;) extracted 
in the cold by 1°}. HC] in 24 


hours - - 2°56 - 0°77 0°30 = 











Siliceous Matter - Ms = : 12°70 118 3°87 - 11°63 





In concluding this section of the report, I should like to express my great indebtedness to Mr. Robert Shanks 
for the assistance which he gave me in connection with the Coleburn experiments. As the Commission are aware, 


he was employed on the work during the whole time the experiments were in progress, and he spared neither time. 


nor pains to make them a success, so far as he himself was concerned. 


Rivers and Streams. 


The time at my disposal has not permitted a very thorough examination of the rivers and streams in the district 
Particular attention, however, has been given to the Cole burn, and also tothe Dullan and the Fiddich. on account 
of the Commission’s experiments close to those rivers. Stretches of the River Spey, too, have been examined 
occasionally, and the condition of several other streams has been noted, when describing the distillery nearest to 
one or other of them. 


During 1906 and 1907 I made a number of visits to various parts of the River Spey and its tributar} 
Livet and Avon, but never observed sewage fungus in the rivers themselves, There Site Ae more Puciucnieette 
than one might reasonably expect to find in a clean river, nor was there any frothing beyond what is generally 
noticeable in peaty streams. he fishermen with whom I spoke at the time were generally agreed that these waters 
were in good condition. | 


The heavy rainfalls which occur from time to time in the district result in more or less i 
: : SUrict 1 1 severe spates, w 
exercise a powerful scouring effect on the bed of a stream, cleansing it in this way from growths of all Ea nia 


Small amounts of grey growths occur in almost all streams, and it is prob i 
no: probably correct to say that 
all streams receive at least some traces of unoxidized organic matter. Speaking yeoedty iter Mp Aeon 
of the predominating vegetable growths in a stream furnishes a good indication of the nature of the water, . 





. 
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Grey fungoid growths indicate more or less pollution, according to their abundance ; some growths of the 
Chlorophyceae genus indicate a water richer in nitrogenous constituents than a pure burn water, while others 
flourish in a pure burn water. One instance, showing that a general knowledge of the growths occurring in moor- 
land streams is of considerable advantage, occurred recently, when a growth known as Gomphonema geminatum 
was taken to be sewage fungus, and. accusations of pollution were made against a near distillery. This growth is 
typical of sub-alpine streams, and is a greyish-white felt-like mass, which to the uninitiated would look something 
like leptomitus lacteus. ; 


It is generally recognised in the district that a red coloration on the stones in the bed of a stream is an indica- 

tion of pot-ale pollution. "This is no doubt the case when the pot-ale percolates through soil before reaching a 

stream, but whether it necessarily shows the direct pollution of water by pot-ale seems doubtful. In many places 

there are chalybeate springs which find their way into streams, carrying dissolved and finely divided iron compounds 

with them. It is not unreasonable to suppose that more or less of this iron would gradually be absorbed by the 

more porous of the stones forming the river bed. In the days when distillery waste liquors were generally pumped 
into holes in the ground, their acid would dissolve iron from the soil, giving rise to an artificial chalybeate water. 


A great number of visits have been made to the rivers Dullan and Fiddich, in close proximity to which there are 
seven distilleries. Both these rivers are good trout streams and in the late summer salmon are also caught. On no 
occasion have I observed any evidences of real pollution in the River Dullan. Some portions of the River Fiddich 
were not so clean, and occasionally the fungoid growths were present in sufficient quantity to be regarded as a 
serious nuisance. 


The observations on the Cole burn, which at Coleburn distillery is only a small stream, have been interesting . 
mainly on account of the fact that the effluent from the Commission’s experimental plant ultimately found its way 
into it. This effluent has been described when dealing with the working of the plant, and it only remains to be said 
that no sign whatever of pollution has appeared in the stream receivingit. Indeed the strongest evidence of the 
harmless nature of the effluent is afforded by the observations made in the natural ditch which conveyed it to the 
burn. In this ditch the weeds were precisely similar to those growing in the dam which supplies water to the farm. 


Disposal of Pot Ale on Land. 


Seeing that pot-ale contains about 0'1 per cent. nitrogen, 0°2 per cent. phosphoric acid, and 0°15 per cent. potash,* 
its disposal upon land, where this is practicable, seems to be the natural method of purifying and at the same time 
utilising it. Such a method of disposal, however, demands a sufficient area of suitable land and proper facilities for 
distributing the pot-ale over it. We do, in fact, find that more or less pot-ale is got rid of in this way at many 
distilleries—good examples of this being Glenlivet and Mortlach. At both of these places, although the soil is 
naturally rather poor and shallow, good results as regards purification and cropping are obtained by careful 
management. 


The volume of pot-ale which can be treated upon an acre of Jand naturally depends mainly on the nature and 
depth of the soil and subsoil. As is well known, the purification of sewage by land is largely dependent upon its 
proper distribution ; and seeing that pot-ale is organically about forty to fifty times stronger than ordinary sewage, 
the necessity for the best possible distribution is obvious. At Glenlivet, where there is a large area of 
gently sloping land, but with a shallow soil of poor quality, 15,000 to 20,000 gallons of settled pot-ale per week were 
distributed on a twenty-acré field for five weeks in succession, in April and May, 1907. This is equivalent to 125 to 
166 gallons per acre per day, during that period. An analysis of the drainage water from this, made on May 8th, 1907, 
showed that adequate purification had been effected. There are not sufficient data to say how long this area would 
have continued to purify this volume of pot-ale, but it may probably be taken that land of the above qnality, which 
is more or less typical of the district, provided it received a dressing of lime at intervals, would purify an average of 
100 gallons of pot-ale per acre per day over a whole season. 


Since in a practical land treatment scheme, pot-ale would probably be distributed on farm land, it is obvious 
that a much larger total area than that just indicated would be required, in order to allow for rotation of crops, etc. 


Good deep loam would, of course, be capable of purifying larger volume. With regard to soil of good or medium 
quality, overlying gravel and sand, this would take more pot-ale than poor soil upon pan or rock. But since gravel 
and sand are usually close to a stream, great care would have to be taken in such a case to avoid overdosing, other- 
wise imperfectly purified effluent would quickly reach the river and give rise to grey growths. Peat land is 
‘unsuitable for the purification of pot-ale, by reason of its spongy and acid nature. Land which is permeated by 
springs is also to be avoided. Where land is to be used for the treatment of pot-ale, it ought to receive small dress- 
ange lime at fairly frequent intervals. This will prevent the land from souring and will greatly facilitate 
purification. , 


_ The chief reasons why larger quantities of pot-ale are not carted on to land are (1) the difficulty frequently ex- 
perienced in getting suitable land at a reasonable price and (2) the cost of carting. There are instances, notably at 
Mortlach distillery and Dailuaine distillery, where the proprietors have gone to great expense in laying pipes, by 
means of which the pot-ale can be pumped to outlying districts where land is available and cartage less expensive. 


The conveyance of pot-ale through pipes, necessarily under considerable pressure, is a troublesome matter on 
account of leaking joints. It is easy to understand that warm acid pot-ale must have a corrosive action upon metal, 
while the expansion and contraction of the pipes, due to alternations of temperature in the liquid, must put a severe 
strain upon the flanges. Any leak in such a pipe means a serious overdose of pot-ale at that particular part of the 
field, whilst the putting of a leak to rights is costly ; besides that, it disturbs the soil and subsoil. 


The best method of distribution is from carts fitted with a rough spraying board. By this method pot-ale can 
be applied to grass land without risk of burning the grass, but specially favourable conditions as regards proximity 
of the land to the distillery and as regards gradients are essential, or the cost of carting becomes prohibitive. On 
steeper gradients distribution by means of canvas hose pipes, moved every hour or so, works well. On land with 
slight gradients, distribution by means of grips cut in the soil may be sufficient under good supervision, provided that 
the flow of pot-ale is gentle and its direction is altered once or twice a day. 


_ he manurial value of pot ale is well illustrated by the great improvement in the pasture at the Glenlivet 
distillery, while similar improvement has been observed at other places in the yield of grass, oats and turnips. 





* Hendrick, loc. cit. 
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SECTION II. 
Purvjcation of Distillery Waste Liquors on Contact Beds. 


In the great majority of cases, distilleries have been provided, during recent years, with more or less elaborate 
systems of contact beds for the disposal of waste liquors. A description of some of these installations is given in 
ection III. It was felt, however, that the results from those installations did not afford sufficiently accurate data 
with regard to the value of a contact bed system for the treatment of distillery waste liquors. The following experiment 
ras therefore made, to elucidate the point, and to see how far the existing plants might become available in any 
uture schemes. 


Dr. Cowie, of Mortlach Distillery, Dufftown, kindly placed his contact bed system at the Commission’s disposal 
Mortlach Experiments, 


1. The object of the first experiment was to determine the character of effluent produced by treating a 5 per 
cent. solution of pot-ale, after liming and settling, on a system of seven contact beds. For this the beds as they 
existed at the time were used. They were each about 27 feet by 23 feet and were filled tu a depth of 2 feet 6 inches, 
with clinker and limestone chips. The upper three beds were of coarse clinker and limestone, from about 3 inches 
t2 5 inches diameter, while the lower four beds were filled with a mixture of medium clinker and limestone 
in equal parts. In the bottom of each bed there were about 9 inches of very coarse limestone, for drainage purposes. 
The total contents of the seven beds amounted to 370 cube yards of filtering material. 


Since the beds had been recently in use, it was unnecessary to mature them afresh. From 28th February to 
15th March, 1907, two fillings per week of a 10 per cent. solution of pot-ale, limed and settled, were given. The 
final effluent, however, was not good, and on 15th March a limed liquor of half the strength, 2.¢., containing 5 percent. 
of pot-ale, was employed. 


Two fillings a week continued to be given until 10th April. In practice the beds were filled to the top of the 
material, the liquid being roughly distributed by means of perforated iron sheets, and an hour’s contact was given 
in each ; this was equivalent to ‘45 gallon of pot-ale per cube yard of contact bed per filling. The number of fillings 
per week was increased to three, from 11th April to 30th June, 1907. 


The effluent obtained was of rather poor quality and usually putrescent upon incubation. The average. figures 
for “ oxygen absorbed ” from } permanganate in four hours at 27° C (80° F.), for the limed liquor and effiuent, respec- 
tively, between 23rd April and 30th June, were 50°0 and 4°0 parts per 100,000. The percentage purification ‘calcu- 
lated on this basis was, therefore, 92, showing that a very large amount of oxidisable matter was removed. The 
effluent contained practically no nitrate and always had a faint brewery smell. These figures are the average of six 
samples of Jimed liquor and eight samples of effluent. Detailed figures are given in Appendix V. 


The aggregate purification effected per cube yard of filter was thus very small, and it was felt that, on theoretical 
grounds, based on the experience of the Commission with sewage, a much greater amount of purification should be 
obtainable from contact beds treating distillery waste liquors. It was, therefore, decided in the autumn of 1907 to 
alter the material composing the beds as follows :— 


The 1st and 2nd beds were made 6 inches deeper, by the addition of coarse clinker similar to that already in 
them. 


The 3rd, 4th, 5th and 6th were emptied and refilled with clinker which passed a one-inch screen, while their 
depth was increased to 3 feet. About 4 inches of coarse limestone were placed in the bottom of each of these four 
beds, for drainage purposes, but all other limestone was removed. 


The last of the series of the seven beds was emptied and used as a storage tank for the effluent. 


The effect of these modifications was that the six beds now held 380 cube yards of filtering material, of which 
two-thirds (7.¢., the material of the last four beds) was of fine grade. 


2. The second experiment was commenced towards the end of November, 1907. As the beds were practically 
new, they were kept moist for the first fortnight with a weak solution of pot-ale, Jimed and settled. The number 
of fillings was then increased gradually to four per week, from 1st January, 1908. The liquor to be treated consisted 
of pot-ale one part, water nineteen parts, limed and settled. This rate of treatment was maintained until 27th April, 
1908, during which period a moderately good effluent was obtained, seven samples of effluent out of thirteen drawn 
withstanding incubation. The average figures for “oxygen absorbed ” from X permanganate in four hours at 27° C. 
(80° F.), for the limed liquor and effluent, respectively, were 61°9 and 2°45 parts per 100,000. The percentage. 
purification based on this test therefore amounted to 96, a result which justified the alteration of the beds, since. 
an increased amount of pot-ale was treated per cube yard of filter, as compared with Experiment I, and by means. 
of six contacts in place of seven. Again, the effluent contained practically no nitrate, and always had a faint. 
brewery smell. Figures of analysis are given in Appendix V. 


The quantity of pot-ale treated per cube yard of filter during this experiment was equivalent to ‘33 gallon per- 
day, six days a week, or ‘5 gallon per cube yard of filter-bed per filling. 


There is little doubt that the smallness of the volume which could be treated was largely due to the wintry weather, 
but in dealing with the question of the disposal of distillery waste liquors, it has to be borne in mind that the greatest 
demand on the purification plant of necessity occurs during the winter months. In practice it would not be possible 
to hold up the waste liquors over any prolonged period of severe frost. 


It seemed from these two experiments that the series of six contact beds might reasonably be called upon, 
especially with the advent of milder weather, to treat a much larger volume of the limed liquor, though in all 
probability the final effluent would not be of very high quality. In order to settle this point, and to arrive at a 
better knowledge of the purifying power of the contact beds, a third experiment was commenced on 28th April, 1908. 


_ 3. The liquor treated again consisted of a 5 per cent. pot-ale solution, limed and settled, but the number of 
fillings was increased from four to six, nine, and finally twelve per week, the latter rate being attained on 18th 
May. From 18th May to 1st June the beds therefore received two fillings of this 5 per cent. liquor per day, six 
days a week. On Ist June the strength of the liquor was doubled, the beds continuing to receive twelve fillings 
per week. From 29th April to 16th May the average figures for “oxygen absorbed” from % permanganate, for 
limed liquor and final effluent, were 53°3 and 5°64, the purification calculated on this basis being therefore 89 
per cent. These are averages of six samples. From 16th May to 1st June the corresponding figures were 52°8 and 
4°61, the Percentage purification being 91. These figures are averages of four samples. From lst June to 24th 
June the liquor treated consisted of a 10 per cent. solution of pot-ale, limed and settled. The respective figures for 
“ oxygen absorbed ” in this case were 75°0 and and 4'89, with a percentage purification amounting to 93°5. These 
are averages of 11 ee of limed liquor and 19 of effluent. Through the whole course of this experiment, 
#.¢., 28th April to 24th June, all the 29 samples of effluent tested were putrescent upon incubation, Nitrate was 
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only tested for in a few samples. Practically speaking, there was none present. The final effluent was only 
slightly opalescent and was entirely free from suspended solids. It hada faint brewery smell. During the month of 
June two gallons of pot ale per cube yard of filtering material per day were dealt with. At this point it may be 
convenient to give a short table which summarises the facts. 





LBs Wie 


23rd April to | 1st January | 29th April to | 16th Mayto. | Ist June to 





30th June, | to 28th April,; 15th May, Ist June, | #24th June, 
1907. 1908. 1908. 1908. 1908, 
Number of successive contacts - 7 6 6 6 6 
Number of fillings per week -~ - 3 4 Increased 12 dp 
gradually 
to 9. 


‘Gallons . of pot-ale, limed and - 
settled, treated per cube yard of 
filter per day, six days aweek - "25 °33 "33 to "75 10 2°0 


Oxygen absorbed from 3 perman- 
ganate in four hours at 27° C. . 
(80° F.) in parts per 100,000— Mi 

Inmed liquor - - 50°0 61°9 iss de 52°8 75°0 


Oxygen absorbed’ from } perman- 
ganate in four hours at 27° C, 
(80° F.) in parts per 100,000— 


Final effluent . - 2°70 2°45 5°64 4°61 4°89 
Percentage purification based on . 
this “oxygen absorbed” figure - 95 96 89 91° 93°5 
Number of samples drawn— 
(a) Limedliquor- - - = 6 8 heat 4 ey 
(6) Effuent-  - - -) - 8 13 6 4 19 


At the end of these experiments the beds appeared to be in perfectly good condition. There were no growths 
on the surface nor. was there any evidence of internal clogging. 


4, Treatment of limed steep water upon contact beds.—During November and December, 1908, a strong steep water, 
limed and settled, was treated on the six contact beds at Mortlach, at the rate of 20 gallons of limed liquor (con- 
taining about 60 per cent. of steep water) per day. This limed liquor varied greatly in strength, its average figure for 
‘oxygen absorbed ”’ in 4 hours, as shown by five samples drawn over a period of six weeks, being 51°0 (25°7 to 84°5), 
‘The corresponding figure for the sixth contact effluent, which was putrescible on incubation, was 10°3; but it, too, 
varied greatly, viz., from 4°2 to 19°5. The purification effected, as calculated on the “oxygen absorbed from 
permanganate,” averaged in this case 80 per cent. This.effluent received its final purification upon land. 


Channel Experiments with the Contact Bed Effluent. 


Throughout the experiment, portions of the effluent from the final contact bed were allowed to flow along two 
wooden channels about 80 yards in length. : 


In one channel the effluent was diluted with about an equal volume of burn water, the other carried 
undiluted effluent. The channels were in all respects similar to those used at Coleburn. 


Owing to the somewhat poor quality of the effluents obtained during the experiments, grey rowths were always 
present in the channel carrying the undiluted effluent. The first 15 to 20 yards of the channels accounted for the 
bulk of the growths ; beyond this they were usually mixed with green algae to about half-way along the channel. 
The lower half of the channel rarely showed any grey growths, and none were seen in the tank into which the 
channels discharged. The channel carrying the effluent, once diluted, usually showed grey growths in small amount, 
extending to 10 to 15 yards. In this case the grey growths were mingled with green algae, from the inletend. The 
lower reaches down to the discharge tank showed green algae alone. Frequent examination of the River Dullan, 
at and below the point at which this discharge tank overflowed into it, revealed no change in the character of the 
vegetation occuring naturally. Further, there was no sign of frothing or other evidence of pollution. The dilution 
taking place here was of course very great. 


Summary and Conclusions with regard to Contact Beds. 


Owing to the comparatively short time which was available after the alteration of the beds, these experiments 
could not be carried out as they might have been, had the time allowed been longer, and they are nut put forward 
as exhausting the subject. On the other hand, the following conclusions may be safely drawn from them :— 


(I) Diluted pot-ale, limed and settled, is amenable to purification by means of contact beds. 


_. (ID) Neither six nor seven contacts are sufficient to produce a uniformly non-putrescible effluent, from 
either a 10 per cent. or a 5 per cent. solution of pot-ale, limed and settled. Probably eight contacts, in 
beds composed of fine material throughout, would give a non-putrescible effluent, treating a 10 per cent. 
pot-ale solution, 


(III) As regards the quantity of pot-ale that can be treated, it is clear that a given quan hiay of 
material, arranged in the form of contact beds has considerably less purifying power than it would have 
were it in the form of a percolating filter. Based on the results of the experiments, it is possible that with 
eight contacts in beds of fine material, an average of 1°0 to 1°5 gallons of pot-ale could be dealt with 
effectively per cube yard per day. In very cold weather it would probably be inadvisable to attempt to deal 
with more than 1 gallon per cube yard per day. 


In conclusion, it might be well to emphasize the point that, owing to the limited supply of oxygen to a contact 
bed, it is better suited to the treatment of a weak mhee than a strong liquid. 


At distilleries where contact beds exist, they would be best employed for the disposal of the waste liquors other 
than pot ale, though, as the above experiments have shown, diluted pot-ale can also be purified ; but for a complete 
installation the contact bed system compares unfavourably, as regards efficiency, with percolating filtration. 





* Strength of limed liquor doubled. 
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| SECTION III. } 
Treatment of “ Continuous Flow” Steep Water upon a Percolating Filter. 


There are two methods in general use for the steeping of barley. In one method the barley, having been placed 
in a tank, is subjected to two or three successive soakings of water. About eight to ten gallons of steep water per 
bushel of barley result. In the other method the water is allowed to percolate through the barley in a‘ constant 
stream. This method results in the production of a much larger volume of steep water of a weaker character. No 
definite statement can be made as to the volume of steep water produced by this latter plan ; it varies according 
to the condition of the barley, the amount of water available, and the individual ideas of the maltster. There is 
no actual difference between the two kinds of steep water except as regards strength. 


At Coleburn, as will be seen on reference to page 22, it was shown that steep water which was produced by the 
former of these two methods was easily amenable to treatment on the percolating filter. In the experiment now 
under consideration it is seen that a continuous steep water can also be purified by the same means. ‘The experiment 
was carried out at Mortlach Distillery in the early spring of 1907 and the winter of 1907-8, upon a filter kindly placed 
at the Commission’s rg ee by Dr. A. M. Cowie. The filter was circular, 12 feet 3 inches in diameter and 10 feet 
6 inches deep. It was filled with rather coarse clinker, the pieces ranging from 1 to 3 inches in length, the bulk 
measuring from 2 to 3 inches. The clinker rested on a concrete floor and was held in position by a circular wall of 
open-work limestone. The total cubic content of the filter amounted to 45 cube yards. The filter was fitted with 
a small revolving distributor, which was fed automatically from a tipping box constructed to discharge five gallons of 
liquid at a time. 


The steep water used throughout the experiment was first passed through a small tank containing a few lumps 
of lime, and then into a reservoir tank from which it was delivered to the filter. The settlement given in the 
reservoir tank varied greatly, but it was usually sufficient to remove the heavier suspended matter contained in the 
steep water. Asa rule, a continuous flow steep water does not contain a great quantity of suspended matter, but a 
reliminary tank affords protection for the filter against grit and any large solid matter washed from the barley. 
he rough liming was no doubt useful to some extent in checking the tendency of the steep water to become acid, 
but it need not be regarded as a necessary adjunct to the process. 


The steep water dealt with varied greatly from time to time, as will be readily understood when it is stated 
that the maximum and minimum figures for oxygen absorbed from permanganate in four hours at 27° C, were 72°8 
and 13°6 per 100,000 respectively. The average analysis (nine samples) of the steep water as discharged on to the 
filter‘was as follows :— . 

Ammoniacal nitrogen - p42 .* - - - = + 0°14 parts per 100,000. 
Albumiinoid‘nitrogen.- = =) OOO washed ct 048 gg Y 
Oxygen absorbed from ¥ permanganate in four hours at 27°C. - 225 4, ,, . 


Taken as a whole, the settled steep water dealt with may be described as an almost clear, yellowish-brown liquid, 
with an “oxygen absorbed” figure equal to that of a very strong sewage, and as having a putrid smell. It frothed 
persistently on shaking. 


In the season 1906-7 the filter was worked for a short time only, viz., five weeks. During the first four weeks 
of this period it received 500 gallons of steep water per day, working for ten out of twenty-four hours. During the 
last week 1,100 gallons were treated per twenty-four hours, working day and night. At the slower rate of working 
a clear non-putrescible effluent was obtained, while at the higher rate it became opalescent and putrefied on incuba- 
tion. It must be added, however, that during this latter period very severe wintry weather was experienced. 


The filter was re-started on 20th October, 1907, and worked continuously from that time until 22nd January, 
1908, receiving steep water at the rate of twenty five gallons per cube yard per day throughout the whole of the 
twenty-four hours. The effluent obtained was uniformly good. It contained very few suspended solids, it did not 
froth on shaking, and all samples withstood incubation. The average analysis of the effluent during the second 
period of work was as follows :— 


Ammoniacal nitrogen- - - - - - - = = 0:02 parts per 100,000. 
Albuniinoid nitrogen - . - - - - = ve ES FS bys 9 
Oxygen absorbed from ¥ permanganate in four hours at 27° C.. 164 , 4, ,, 
Nitric nitrogen - - - - - - - - f APACE gaa” gy ” 
Suspended solids t + = = = + Ve han r - lto3, 99,539 ” 


The suspended solids were blackish-brown in colour and consisted mainly of decayed vegetable matter with a 
little grit, washed out from the clinker, and a number of small worms and fly larve. ' 


During the experiment Fusoma parasiticwm flourished to such an extent on the surface of the filter that it was- 
necessary, every four or five weeks, to remove the top few inches of clinker and replace it with clean material. At 
no time were there any indications of internal clogging. 


The effluent produced in this experiment was allowed to flow along channels similar in every respect to those 
mentioned in relation to the contact bed experiment at Mortlach. One channel carried undiluted effluent and the 
other effluent and water in about equal proportions. Observations over a period of three months did not reveal the 
presence of white or grey fungoid growths in either channel. 


Green alge grew in both channels, but to a greater extent in the channel carrying the mixture of effluent and 
water. It should be observed that, in a control channel along which water alone flowed, there were abundant: 
growths of similar algze. Careful examination of that part of the River Dullan into which the effluent discharged 
did not indicate anything abnormal. There was no apparent difference in the nature or amount of the algz about: 
the outfall, nor was there any frothing. ; 


It is clear from this experiment that a continuous flow steep water is amenable to treatment on a percolating 
filter, with the production of a good effluent. The experiment was not carried far enough'to show the limits of the 
process, z.¢., the maximum quantity of steep water which could be purified per cube yard of filtering material. 
Owing to the excessive variations in the strength of the steep water, this point would be difficult to determine, It 
imay be said, however, from experience with sewage, that probably from thirty to forty gallons of a similar steep 
water would be the maximum which could be treated, on the average, per cube yard.per. day. 


On the basis of the experiment, a distillery steeping 1,000 bushels of barley per week, ‘with, say, 24 gallons of 
water per bushel, would require a percolating filter of 160 cube yards content. On account of the-rapid devolopment 
of growths on the surface, it would be best to construct the filter in the deep, rather than in the shallow.form: When 
provision is made for the treatment of diluted pot-ale on a percolating filter, steep water can of course be used as 
one of the diluents, C/. page 22, Coleburn experiments. 


Purvfication of Diluted Pot-Ale on a Percolating Filter, without the previous addition of Lime. 


The success which attended the treatment of diluted pot-ale at Coleburn, after liming and settling, led ‘the 
Commission to think that diluted pot-ale alone, without the previous addition of lime, and possibly even crude 
pot-ale, might be amenable to biological purification. It has not been possible to attempt any experiments with 
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undiluted pot-ale, but in the winter of 1906 an opportunity arose at Mortlach Distillery for experimenting upon the 
purification of diluted pot-ale, and in June, 1907, advantage was taken of this. The largest of Dr. Cowie’s percolating 
filters was used for this experiment. It was 13 feet 9 inches in diameter and 13 feet 6 inches deep, the total cubic 
content being 74 cube yards, 


The filter was composed of coarse clinker of about 2 inches in diameter, this resting on a concrete base and 
being held in position te an open-work limestone wall. The filter was fitted with a special revolving distributor, 
fed automatically from asmall tipping box, which was set to discharge five gallons at a time. A circular wooden 
tank holding 1,800 gallons was constructed near the filter, for the purpose of diluting the pot-ale and giving the 
mixture settlement before filtration. The liquor used during the experiment consisted of pot-ale one part, water 
nine parts, the usual plan being to make up the mixture in the evening and to allow this to stand overnight. The 
experiment began on 7th February, and continued to 31st July, 1907, with the exception of fivedays in March, when 
the delivery pipes were frozen up. 


The liquor treated, with the exception of one or two samples, was of fairly constant strength throughout the 
experiment. An average of thirteen samples gave on analysis the following figures :— 


Ammoniacal nitrogen (1°20 to 1°90) - - - - - - - - - 0°85 parts per 100,000. 
Albuminoid nitrogen (5°10 to 10°10) <H900 - - - 2 18ir¢ - 825 ,, b wa 
“ Oxygen absorbed ” from ¥ permanganate inifour hours 27°C, (89°60 to 190°40) 141°0_,, h ., 


It was a ropy yellow-brown liquor, having a strong sour smell and producing a very persistent froth on shaking. 
It was invariably acid in reaction. ; 


In contrasting the results obtained in the treatment of this liquor with those obtained at Coleburn, the great 
difference in strength must be kept in mind, and it must also be remembered that the effect of the precipitation by 
lime results in a purification amounting to about 15 per cent., as measured by the oxygen absorbed from 
permanganate in four hours at 27°C. The filter was worked for ten hours per day during the whole of the 
experiment. From 7th February to 27th May the rate of filtration was gradually increased. During February it 
amounted to one-tenth of a gallon of pot-ale, z.e., one gallon of liquor per cube yard per day. From Ist March this 
dose was doubled, being again increased on 1st April to 0°5 gallon of pot-ale, z.e., five gallons of liquor per cube yard 
per day. From 8th to 27th May, the rate of filtration was 0°8 gallon pot-ale per cube yard per day, while from 
28th May until 31st July, when the experiment ended, the filter received ten to eleven gallons of liquor per cube 
yard per day, equivalent to 1 to 1°1 gallon of pot-ale. 


As will be seen from the following table of analysis, the composition of the effluent varied considerably, this 
being due mainly to the exposed position of the delivery pipes, which froze up during severe weather, and to the 
clogging of the surface of the filter by growths. 

Parts per 100,000. 








Oxygen 
Deic, __|Agmniaa|Abuincia] Nite, | fom Pat | Tcutnion aust Sree 
; Oo hae a Piywetheurat'y * | yard cube per day. 
at 27°C. 
1907. 
February 12th - . 0°17 0°45 4°45 9°60 Failed. 01 gallon. 
BWA 3368) seis hy opie 0°04 0.33 3°64 1°60 Passed. | O01 ,, 
March 12th - - 0°05 031 3°24 2°42 Passed. 02 ~,,° ‘(from ‘Ist 
March). 
April llth’) -' 0% - 0°06 0°31 2°48 8°58 Failed. | 0.5 gallon (from Ist 
23rd. vie ates 0°04 023 1:08 1°56 Passed. oa Sia. 
5 30th * oes 0°02 0°45 1°24 6°24 Failed. | 05  ,,: 
“May 6th - - 0°04 _ 0°22 1°68 2°02 Passed. 05 iy 
i 14th =- - 0°02 0°36 1°44 1°86 Passed. o8 ,, (from 7th 
. oth" 3 ee 0°12 0°57 0°33 530 | Very stale. yet (from 27th 
June athits betas 0°10 0°25 0°52 4°90 : 1:0 tes 
mf 13th <8 ae 0°05 0°26 0°42 4°16 Failed. | 1:0 ,, 
A 2€th - - 0°06 0°21 0°45 4°08 Passed. LOR tes 
July 24th - - 0°02 0°22 2°43 1°36 Passed. 1:0 


ee 





As a general rule the effluent was practically colourless and contained very little suspended matter. It had no 
‘smell and did not froth on shaking. It was invariably neutral to litmus paper. The result was thus a very striking 
one, especially in regard to the percentage purification, which averaged 97°2, as measured by the oxygen absorbed 
from permanganate in four hours at oT, and this, moreover, from an acid liquid. 


The humus flora, Yusoma parasiticum, grew abundantly on the surface of the filter, and it was necessary to 
remove the top layer of clinker twice during the six months, namely in April and June. As regards quantity and 
wate of growth, no distinction can be made between this filter and the one at Coleburn. 


The je Beek leg solids in the effluent were also very similar, both in quantity and composition, to those issuing 
from the Coleburn filter. No signs of internal clogging of the filter presented themselves during the experiment. 


As in the case of the other experiments at Mortlach, the effluent was allowed to flow along two channels, each 
about eighty yards in length, before reaching the River Dullan. One channel carried the effluent alone, and the 
other a mixture of effluent and water in about equal proportions. No grey or white growths were observed in 
either channel, but green alge flourished abundantly, though not to a greater extent than they did in the control 
channel carrying water alone. It was noticeable that in the undiluted effluent channel, extending over the first 
bwenty yards or 80, Lhizoclonium hieroglyphicum, a dark green growth, was generally in evidence. This same 
growth constituted the bulk of the alge found in the effluent channel at Coleburn. 


_The experiment shows that diluted pot-ale, without prior treatment by lime, is also amenable to biological 
purification. Though no accurate comparison is possible between this experiment with (merely) diluted pot-ale and 
the experiments at Coleburn with limed and diluted pot-ale, in practice it would probably be always best to use lime, on 
account of the better clarification obtained, and because the sludge produced is much less liable to cause nuisance 
on drying, besides being more easily handled for use as a manure. 
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SECTION IV. 


A Description of the several Processes for the Disposal of Distillery Waste Liquids im use (1906-7) at various 
Distilleries in the North of Scotland, with some remarks as to their Efficiency. | 


Up to ten or twelve years ago, very little was done to purify distillery waste liquors. Insome cases it was con- 
sidered sufficient to discharge the whole of the waste liquids into pits formed by simple excavation near the 
distillery, while in others they were sent direct into the stream. At the time of the first visit of the Commission 
to the Speyside district, in May, 1903, purification plants of some kind had been erected at a number of distilleries. 
In one or two instances the pot-ale was being effectively distributed over land, but at the majority of places 
evaporation, incineration, or contact bed treatment, ora combination of these, was employed, with results that could 
not be called satisfactory. There were still some distilleries where the waste liquors were simply pumped into earth 
pits and allowed to soak away. Beyond this, classification of the processes is not possible.. Except for the con- 
struction of experimental percolating filters at Mortlach Distillery, little development has taken place since that 
time. The description given below may be taken broadly as applying to the period 1906-7. 


At all the distilleries facilities were given to neighbouring farmers to cart away pot-ale, for use as a manure or 
as a cattle food. Generally, the distillers themselves have a farm attached to the distillery, and some pot-ale 
is disposed of in this way. There is no doubt whatever that dressings of pot ale, judiciously applied, with an 
occasional dressing of lime, form an excellent manure for grass or oat crops. Local opinion is divided as. to its 
value as a cattle food, but the results at Mortlach and Minmore seem to show that it is of considerable value when 
used for this purpose. On the other hand, it is said to cause rheumatism on account of its acidity. 


It should be specially noted that the figures given for the quantities of barley malted per week, and consequently 
for the volumes of waste liquors produced, refer only to particular periods. They do not represent the maximum 
output of the distillery in any instance. The figures for cost can of course only be taken as very approximate. 


Aberlour Distillery. 


This distillery is situated in the village of Aberlour and on a small stream discharging into the river Spey, 
about three-quarters of a mile distant. The respective volumes of waste liquors produced are :— 


Pot-ale, 24,000 gallons per week. 
a waters, 20,000 gallons per week. 
Wash waters and spent lees, together about 25,000 gallons. 

Method of treatment.—The pot-ale is run hot from the still and pumped to a tank, in which it is again brought 
tothe boiling point by means of a steam coil. Then about twenty-five pounds of lime of the best quality are added, 
per 3,000 gallons of pot-ale,—which is sufficient to render the liquid slightly alkaline. Whilst still boiling, sufficient 
superphosphate of lime is added to render the mixture slightly acid again, and the whole is boiled until the vigour- 
ous frothing subsides. The solid matter is now allowed to settle, which it quickly does, and the clear supernatant 
liquor is run off by means of a floating discharge to a cooling tank, where it is diluted with wash water and spent lees 
and pumped toa tank at the top of a system of contact beds. Here the liquid is rendered neutral by the addition of 
powdered lime and allowed to finally cool and settle. The clear liquid is then run into the first of a series of six 
contact beds, and two to three hours contact is given in each successive bed. The beds are filled with a mixture of 
clinker and limestone, together with a little magnesite, and each has a capacity cf seventy cubic yards.’ The result- 
ing effluent is stored in a tank and flushed into the stream at intervals. 


The effluent, if judged by itself, is not satisfactory. 


The sludge from the boiling and precipitation tanks amounts to about one ton per week. It is carted to a 
lagoon and allowed to dryin the air. It is not easy to sell, and the manager does not set any value on it at present. 
The proprietors hope to be successful, later on, in drying the sludge and disposing of it as a manure. The plant 
works 106 hours per week to deal with the weekly production of pot-ale. 


The Steep Water is separately treated. It is collected, limed and settled, and allowed to strain through two 
mete ss mie with sand and gravel to a depth of one foot. The effluent, which is a poor one, flows into the 
urn 0 erlour. 


The Cost of the whole plant, which had been working forfour years, amounted to £2,500, but in addition to this, 
over £1,000 had been spent in experimental works. The annual cost was £600, and the amount of barley malted 


2,000 bushels per week. ok. 
Coleburn Distillery. 


This distillery is situated about six miles from Elgin in the Rothes Valley, and on a small stream known as the 
Cole burn. During the season 1905-6 the volume of waste liquors produced was :— 


Pot-ale 8,000 gallons per week. 
Steep water 8,000 gallons per week. 
Wash water and spent lees 10,000 gallons per week. 


Process.—The liquors are all mixed and pumped to a settling tank at the top of a series of six contact beds. 
Here the liquor is limed and settled and diluted with about an equal volume of water. It is then run into the beds 
successively, giving two hours contact in each bed. The beds are filled to a depth of three feet with boiler furnace 
clinker and each contains approximately seventy cube yards. Only a partial purification is effected, and the 
effluent at this stage is a turbid and foul smelling liquid. It is run into tanks and then pumped away over a 
large tract of grass land on the top of aneighbouring hill, some 300 feet higherup. Here it is distributed by means of 
canvas hose pipes, which are moved daily, the result being that it disappears altogether. Careful examination of the 
ditches on the land, extending over a year, has never revealed the presence of grey growths. The sludge from the 
settling tanks is mixed with road scrapings, soil, etc., and carted to the land and used as manure. 


The initial cost of the plant and beds amounted to £600. The annual cost of maintenance is approximately 
£180. The amount of barley mashed was 600 bushels per week. 


Here we have an instance of partial purification of waste liquors, followed by land treatment, the result being 
a perfectly satisfactory disposal. The proprietors of the distillery are fortunate in having a large area of suitable 
land which they can use as they like. 


The material used in the beds is of rather a soft nature and liable to disintegrate. For this reason, and owing 
to the rapid clogging of the beds, it has been found necessary to remove the material once a year. On these occasions, 
which of course occur in the summer, the clinker has been washed, riddled and replaced, any deficiency being made 
up with fresh clinker. 


_ The dose of liquids applied to the beds is altogether out of proportion to their purifying capacity, but in this 
instance only a partial purification is aimed at. 
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Glen Elgin Distillery, 


This distillery is situated on the Cole burn, about one and a half miles below Coleburn Ras and the same 
distance above Longmorn Distillery. When the Commission’s work at Coleburn began, the Glen Elgin Distillery 
was closed, but in 1907 it was again brought into use. The waste products comprised 8,000 gallons of pot-ale, 8,000 
gallons of steep water and about 10,000 gallons of wash water and spent lees Per week. The treatment of these 
liquids consisted in simply pumping them into a large gravel pit, on rising ground close to the stream. The sub-soil in 
the vicinity of the distillery is chiefly sand and gravel, and it is not surprising, therefore, that shortly after the dis- 
tillery operations began, sewage fungus appeared and flourished in the burn and in the mill-lade and dam below the 
lagen, Previous to this there were no signs of pollution between Coleburn and Longmorn. 


No figures are available with regard to the cost of this method of disposal as used at Glen Elgin. 


Convalmore Distillery. 


This distillery is situated in the Dufftown district, on high ground sloping away to the River Fiddich, about 
a quarter of a mile distant. The Manager stated that the waste liquors amounted to :— 


16,000 gallons of pot-ale per week. ; 
10,000 gallons of steep water and all other liquids per week. 


The pot-ale is disposed of by means of a Lennox evaporator. In this process’ the waste heat of the boiler 
furnace, supplemented by an auxiliary furnace, is led into chambers into which the pot-ale is sprayed in fine jets. 
These chambers are situated at the foot of the chimney, up which the products of combustion pass. Such pot-ale 
as is not consumed in the first instance is returned to the chambers, and the resulting product isa more or less sticky 
mass, which is scraped out of the bottom of the chambers at the end of the week’s work. About two tons per week 
of this material is produced, and it can be sold at 22s. 6d. a ton, for use as manure. 


The capital cost of the plant was £1,200, and it entails an annual charge of £225 for maintenance, 
The amount of barley mashed was 1,200 bushels per week. 


The steep water is kept separate and run into a large hole in the ground near by. As the sub-soil is chiefly 
gravel, the liquid drains away obviously in the direction of the river. 


The other liquids are run into natural earth tanks constructed by simple excavation and banking. There are 
four of these tanks. The liquid slowly soaks away into the ground, some of it.doubtless finding its way into the 
River Fiddich in a more or less purified condition. 


Here we have an instance of the practical destruction of the pot-ale by heat. The process is economical in 
that it makes use of the otherwise waste heat of the boiler furnace. On the other hand, the product of the 
torrefaction is not of much value asa manure, and is in a very unsuitable condition for applying to land. Complaint 
is justly made of the smoke emitted from the chimney as the result of this process, and especially because of the 
very objectionable smell imparted to it. This smell is not easy to describe. At the very beginning of the week it 
is not unpleasant; but it rapidly becomes an acrid and penetrating odour of a most objectionable character, and 
can frequently be detected two or three miles away. Sucha smell was referred to in the evidence given by the 
riparian owners to the Commission, when it was described as “polluting the air.” 


As regards the other liquids, it only remains to be noted that in the ponds holding them sewage fungus flourished, 
and that in the ditches on the land below them and leading to the river grey growths have been frequently observed, 
as also occasionally in the river itself, just where the land drain enters. ‘The pollution thus caused cannot be regarded 
an eee but it is additional evidence that the waste liquids, other than pot-ale, shuld be included in a purification 
scheme, / 


Glengarioch Distillery. 


This distillery is situated in Old Meldrum on a very small burn,and is about five miles from Inverurie, Aberdeen- 
shire. The distillery was visited at the request of Oxychlorides, Ltd., as their process was employed there. The 
distillery produces about 14,000 gallons of pot-ale per week, which, together with about an equal volume of wash 
waters, 1s treated by the “Oxychloride” process. ‘‘ Oxychloride” is an alkalinesolution of hypochlorite of sodium, 
made by electrolysing a salt solution until it has “ available chlorine” equivalent to 0°2 per cent. Sodium carbonate 
is then added to the electrolysed salt solution and the liquor is stored. It will keep in this condition for a week, at 
least. In the process, 10 gallons of this liquor are added to 100 gallons of the mixture of pot-ale and wash water in 
equal parts, A copious precipitation occurs and the precipitate is allowed six to seven hours for settlement. The 

recipitate, consisting largely of proteid and carbo-hydrate matter, is used as a pig food with considerable success. 
The clear liquid is run off and rendered alkaline with lime, the resulting phosphate of lime being settled out and added. 
to the manure heap. The clear liquor is then diluted with about an equal volume of water and passed by upward 
continuous filtration through two small filters, 6 ft. by 4 ft. by 3 ft. 6 in. deep, the first of which is composed of small 


gravel and the second of fine cinders. The effluent is collected in a large tank and sent down the burn in flushes. In | 
appearance the effluent was fairly bright and had a saline taste; on shaking, it frothed very Per eects: It is 


discharged into a very small burn. At the time of my visit this was clean above the distillery, while for more than 
a mile below, the stones and the sides were covered with slimy grey and white growths and sewage fungus in 
abundance. . The Oxychloride firm claim that much better could be done by their process, but as the distillery 
proprietors have no complaints brought to them, they consider it unnecessary to do more, 


The capital outlay on the plant amounted to £700, and an annual charge of £210 is incurred for working and 
maintenance. The amount of barley mashed was 1,000 bushels per week. 


The steep water and spent lees from this distillery are run straight into the burn, without treatment of any kind. 


Ben Rinnes Distillery. 


This distillery is situated in the Glen of Rinnes at the foot of the well-known mountain of that name. There 
is a small burn running past the distillery which eventually enters the River Spey at Aberlour. The waste products 
amounted to :— 


24,000 gallons of pot-ale per week. 


water. 
The pot-ale is disposed of as follows :— 


About 9,000 gallons per week are carted away and distributed over land in the vicinity of the distillery. The 
remaining 15,000 gallons are destroyed in a somewhat novel way. There are two chimney stacks for the distillery, 
and in the flue from the boiler furnace connected with each is placed astout coil of copper piping. The pot-ale is forced 


No accurate figures are available for the quantities of the other liquids, as the barley is steeped in running 
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into this coil at a pressure of 50 to 60 lbs. to the square inch and heated to the temperature of the flue, probably 
about 400° F, From the end of the coil the pot-ale emerges in a fine state of division at the bottom of the chimney, 
and it gets more or less dried up in its passage upwards, A considerable amount of it remains as a sticky 
mass on the inside of the chimney walls ; but asa rule the chimneys take fire and burn out once & week and so clean 
themselves. Such unconsumed pot-ale as drains from the chimney is returned and passed through the coils again. 
There is generally a cloud of steam issuing from the chimneys, and the efficiency of the plant depends a good deal 
on the atmospheric conditions prevailing—dry, bright weather being the most favourable. The Manager reports 
that no apparent damage is done to the chimneys. The process had been working for six years. 


Nearly £4,000 has been spent by the proprietors, principally in experiments dealing with the disposal of ‘their 
waste liquids, but the actual cost of the: destructor, as now used, was about £400. The depreciation and repairs 
pee anticn amount to a large percentage in such a plant, and a sum of £200 per annum is expended in upkeep and 
in working it. 


The steep waters and other liguids.—The suspended solids in these are first well settled out. ‘The liquid is then 
diluted four or five times with water and allowed to pass through three: continuous filter beds in succession. The 
first has a content of 160 cube yards and is filled with fine cinders; the second and third are each 80 cube yards and 
are filled with fine gravel. The beds are arranged in duplicate, and work and rest alternately for a fortnight. The 
depth of material in them is 2 feet 6 inches. Great» care is taken in the working of these filter beds and the 
resulting effluent is a good one. It was discharged into the small stream, above referred to, and did not produce any 
objectionable growth in it. 


The total annual cost of the process, including the upkeep of the destructor and filter beds, as well as cost of 
cartage, amounted to £400. The amount of barley mashed was 1,600, bushels a week. 


In this process we have an instance of the total destruction of the greater part of the pot ale, no attempt being 
made to recover any material of manurial value. The process is only possible for a distillery in an isolated position, 
such as that which Ben Rinnes distillery occupies, on account of the smoke and smell produced by the weekly 
combustion of the accumulated organic matter in the chimneys. 


Parkmore Distillery. 


This distillery is situated in the Dufftown district and on the River Fiddich. 
12,500 Gallons of pot-ale are produced per week. 
There is no record of the volume of the other liquors. 


The pot-ale is run from a storage tank into a Multiple evaporator consisting of three units. Under a reduced 
rs is here evaporated to a thick syrup, in a manner similar to that described under the Rothes Purifica- 
ion Works. 


_ The distillate from the evaporators is collected in a tank, where it is diluted and cooled before being run off 

into the River Fiddich. Some of the syrup produced is disposed of to farmers, for use as a cattle food, and realises 

twenty-five shillings per ton. The remainder is sprayed on to the slack used under the boilers and is thus eventually 
consumed. It is stated that a considerable saving of fuel is effected in this way. 


The “other liquids” are mixed and settled, and run into a series of six contact beds, from three quarters of an 
hour to two hours contact being given in each bed. Three filtering materials are used—the first two beds being 
filled with clinker, the next three with small cinders, and the last with sand. 


The effluent from this last bed runs into a dam, where it is diluted, and from which the mixture overflows into 
the river. Small quantities of grey growths were observed round the sides of the dan». 


The cost of the whole disposal works amounted te £4,000, of which the contact beds cost £600. The Manager 
estimates that, excluding interest on capital and depreciation, it costs £350 a year to work and maintain the plant. 


The amount of barley mashed was 900 bushels per week. 


This is an instance of the evaporation of pot-ale to a syrup, with the idea of using it as a cattle food. Apparently 
there is not enough demand for the syrup, to allow of the whole of it to be sold. That the distillate from the 
evaporators is sometimes slightly contaminated with pot-ale syrup is to be inferred from the fact that traces of 
sewage fungus were observed in the bottom of the river, just below the distillery, especially when the river was small, 


Dailuaine Distillery. 


This distillery is situated about a mile from Carron Station, Great North of Scotland Railway, and on a small 
stream running into the Spey, half a mile distant. It is one of the largest distilleries in the north, producing from 
40,000 to 50,000 gallons of pot-ale per week and proportionately large amounts of steep waters and other liquids ; for 
the volumes of the latter, however, there are no available figures. 


The pot-ale is disposed of in several ways at this distillery. Generally speaking, 9,000 to 10,000 gallons per week 
are carted away and used by farmers for cattle food, etc. During the spring of the year the pot-ale was disposed of by 
spreading over land. It was first pumped into a tank situated at the highest point of the land, from which it was con- 
ducted to various stand pipes at different positions on the area. It was discharged by means of a 2-inch canvas hose, 
connected to one of the stand pipes. Such a method of distribution would bea good one, if the pot-ale issuing from 
the hose were sprayed by hand overa suitable area. During 1906-7, however, the hose was left to run at particular 
spots for some time, the result being that part of the land received too much pot-ale, and part was left unused. The 
available area of land at this time amounted to about twenty acres and the greater part was very hilly. The soil is 
of a clayey nature and not well adapted for the purpose. During one period of ten weeks the whole of the pot-ale 
produced was distributed, as above, over twelve acres. This amounted to 3,000 gallons of pot-ale per acre per week, 
At another time 7,500 gallons per acre per week were distributed on a field of 6°5 acres for fourteen weeks in succcs- 
sion. These amounts are far in excess of what land of the best quality could satisfactorily treat. 


The distillery is also provided with an installation of the Hunter process, already described when dealing with 
Aberlour distillery. Briefly, the process consists in boiling the pot-ale, rendering it alkaline with lime, then making 
it acid again with superphosphate, again neutralising with lime and allowing the precipitate to settle. In the case 
of Dailuaine, however, the precipitate was filter-pressed and dried, and used ‘as a manure on the farm or sold as such. 
The clear supernatant liquor was evaporated by the Lennox process, as described under Convalmore. Sometimes 
the pot-ale was evaporated by the Lennox system, without previous treatment with lime and superphosphate. When 
the Hunter process and evaporator were used, about four tons of manure were produced per week, which when 
ground to a fine powder, was said to be worth about £3 per ton, 
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The steep water.is disposed of by filtration through a double series of contact beds filled with clinker, and. 
situated close to the River bey. No analyses of the effluent have been made for the Commission, The Manager 
stated that no complaints had been made on the score of pollution by the effluent from these beds. It flows directly 
into the River Spey and the dilution taking place at this point is enormous. 


The capital outlay in connection with the whole of the disposal plants, mentioned aboye, amounted to approxi: 
mately £6,000. The annual expenditure was £1,460. é 


An average of 3,000 bashels of barley were malted per week. 


Considering the large capital outlay, as well as the heavy annual cost, the results obtained at Dailuaine are 
disappointing. They serve to show'to what little purpose money has been expended by distillers in the attempt 
to purify their waste products. No doubt the land available could be made to take a portion of the pot-ale, but how 
much, it is difficult to say. Probably 500 gallons per acre per week would be about the limit, provided that the 
distribution was very good. 


In order to lessen the heavy annual expenditure, the proprietors of the distillery have recently (1908) obtained 
aces ii to dispose of their pot-ale on a neighbouring farm. Here a large area of fairly suitable land is available. 
ipes have been laid in the ground anda pumping plant installed, by means of which the pot ale can be pumped to a. 
large tank which commands the whole farm. The initial expenditure amounted to £1,000 and the total annuak 
cost, including interest on capital, depreciation (at 10 per cent.),: rent, wages and pumping, is estimated at £335. 
This is equivalent to the following charges per gallon of whisky :— 7 drne 


On an output of 250,000 gallons of whisky - + + 0°82 pence. 
” ” 300,000 » ” - ag 0°27 ” 
” ” 350,000 ” ” = 3 0°23 ” 


The farmer is paid £60 a year for the use of his land, but the distillery company is liable to a week’s notice 
from the superior landlord to discontinue, in the event of their operations causing pollution in the neighbouring 
stream. By brir ging into use this further area of land, the disposal of the.waste products has been much improved. 


Those figures refer to the disposal of pot-ale only, the other liquids not being included. They are also based 
on the assumption that the area of land available is sufficient to continue to purify a very large volume of pot ale 
for a period of ten years. 


Tamdhu Distillery. 


This distillery is situated close to the River Spey, near Knockando station, Great North of Scotland Railway- 


nies waste products amount to 21,000 gallons of pot-ale and 25,000 gallons of steep water and other liquids: 
per week, 


The pot-ale is evaporated in a multiple effect evaporator under reduced pressure and by the aid of steam, im 
the same manner as at the combined purification works at Rothes. The resulting syrup is charred in drying ovens, 
and the black solid residue after pulverisation is put on the market as a manure. 


The other liquids, after dilution, are pumped to a large pond on some waste ground not far from the distillery. 
The subsoil here is a sandy gravel, and the liquids slowly disappear. The river, which is some 200 yards away,. 
is of large volume at this point, and so far as could be observed no pollution was taking place. 


The proprietors have spent some £3,500 in experiments dealing with the disposal of waste liquors. The actual 
cost of the present plant, which is not included in the foregoing sum, was £2,500. The Manager stated that the 
weekly cost of voor the plent, including 5 per cent. depreciation on £2,500 capital, amounted to £16 10s. Od. As: 
a set off against this, two-and-a-half tons of manure were produced per week, which sold at £5 per ton, so that the 
actual net cost of the plant was £4 a week or £160 in an average year. 


The plant had been working seven years, and so far few repairs had been necessary. 


The same remarks apply to this evaporation and incineration process as to the Rothes plant which is described 
later, but as regards the burn at Tamdu into which the diluted distillate flows, it should be stated that on no 
occasion was the presence of grey growths observed. 


Knockando Distillery. 


This distillery is situated on the River Spey and close to Knockando station, Great North of Scotland. 
Railway. 


The waste products amounted to 17,000 gallons of pot-ale and about 80,000 gallons of other liquids per week. 


Of the pot-ale, a little was carted away by farmers for use on land or for cattle, and the remainder was destroyed by 
the process of torrefaction of the Liquid Destructor Co., Ltd. In this process the waste heat from the boiler 
furnace, supplemented by an auxiliary furnace, is made to pass over trays placed in flues at the foot of the chimney. 
Into these trays pot-ale is run continuously, at such a speed as to equalise its consumption by the heat. The 
result is that the pot-ale is evaporated to dryness and the residue more or less charred to ashes, which remain in 
the bottom of the chimney ; the products of the evaporation and incineration pass up the chimney, producing the 
usual smoke and smell which accompanies such an operation. From 16,000 to 17,000 gallons of paral yielded 
about 12 ewt. of dry ashes, which were used in the preparation of an artificial manure and were the property of 
the inventors of the process. 


The steep water, wash water and spent lees, together with the domestic sewage from six cottages, were collected 
and allowed to settle, then diluted with an equal volume of water and treated on a system of contact beds, seven in 
number, each 20 feet by 30 feet by 1 foot 6 Ghee deep. The first was filled with limestone, the next five with cinders, 


and the last with gravel. About one-and-a half-hours contact was given ineach bed. The resulting effluent ran into 
a ditch and thence into the River Spey. 


The capital cost of the destructor plant and the contact beds amounted to £3,000. The total cost of working 
and maintaining the destructor amounted to £520 per annum, and the contact beds £150 per annum. 


The amount of barley mashed was 1,200 bushels per week. In this case there was complete destruction of the 
pot-ale, but at a very considerable expense, and in 1907-8, in order to diminish capanees We destructor process 
was not used, as the proprietors were, in that year, able to enter into a contract with a neig bouring farmer to cart 
away pre pot-ale produced and distribute it upon land. I understand that the sum paid for this cartage was £5 
per week, 
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Mortlach Distillery. 


This distillery, a large one, is situated in the Dufftown district, on the Dullan, just above its junction with the River 
Fiddich. The waste liquors produced amounted to 28,000 gallons of pot-ale, a “‘ continuous flow” weak steep water of 
which no accurate figure of volume can be given, and about 30,000 gallons of wash waters, etc., per week. Just 
previous to the Commission’s investigation, the pot-a‘e, together with all the other liquids, excepting the steep water, 
was settled and pumped to a series of eight contact beds, filled with clinker and limestone. and having a total capacity 
of 370 cube yards. Here, after dilution with twice its volume of water, the liquor was passed through the beds, 
two hours contact being given in each. The process did not givea satisfactory effluent. At this time a farmer, close 
to the distillery, offered facilities for the disposal of the pot-ale on his land for at least two years, and thus an instance 
of land treatment has been under observation from its inception. The land available amounted to about thirty acres 
at the time. It issituated on high ground, some 300 feet above the river. The soil is of a poor and clayey nature, 
averaging less than 12 inches deep, overlying a stratum of hard rock. The land slopes more or less steeply 
towards a little burn a mile distant, which joins the River Fiddich. There are a number of natural springs in the 
Jand hereabouts, which necessitates particular care in distribution of the waste liquors. The ale is pumped to a 
tank on the highest part and allowed to gravitate in roughly constructed grips over the land, and care is taken to 
distribute it as evenly assuch a method admits. During the period of observation, season 1906-7, when almost weekly 
visits were made, some 900,000 gallons of pot-ale with the addition of wash waters and spent lees, were distributed in 
some forty weeks over ten acres, that is, 2,200 gallons of pot-ale per acre per week. This is a large dose per acre, but 
the land was fresh, and so far no sign of pollution was observed in any of the ditches and drains in the vicinity. In 
the beginning a small spring near the surface of the ground was contaminated, but directly this was observed the 
distribution was discontinued in that area. 


The following are the figures of analysis given by a sample of the drainage water from the land receiving 
pot-ale, alongside of figures relating to a sample of water drawn from a pipe draining some neighbouring 
land, which had received no pot ale. Dry weather had prevailed for a month previous to taking the samples. 


| Parts per 100,000. 


| Land Effluent. Surface Water. 








Ammoniacal nitrogen - . : - : - : - | 0°002 0°007 
Albuminoid nitrogen -~ - . - - eh | 0°0135 0°018 
Nitric nitrogen - - : - . - . - 4 0°252 0°232 
Oxygen absorbed from Permanganate* at 27° C. in 4 hours - | 0°107 0°195 
Chlorine - - - soe nt lel Sl - - 2°00 2°20 


' 








In this case we have an example of land treatment under much less favourable conditions than prevail at 
Glenlivet. The soil is not so suitable, there was not so much land available, and the slopes are not so convenient. 
Still, so far, with care in distribution, the pot-ale has been disposed of to the great advantage of the farmer as 
regards his crops, and without causing pollution in the neighbouring streams. 


The other twenty acres were brought into use in the season 1907-8, during which time very frequent examin- 
ations of the land and ditches were made. Again no evidences of pollution were observed. Since that time an 
additional area has also been acquired. 


The cost of putting in pipes and tanks, for conveying the pot-ale to the land in the first case, amounted to £120. 
To this must be added £50 as an annual charge for supervision and maintenance. 


The steep water produced (a weak one) was rendered neutral with lime and settled, after which it was roughly 
sprayed on to a circular percolating filter composed of clinker and limestone. The filter was 14 feet deep and 
contained between 80 and 90 cube yards of material. The resulting effluent was bright and clear, and there was no 
evidence of pollution in the stream at the point of discharge. 


The costs shown above in no way represent the sum expended by Dr. Cowie in his attempts to deal with 
distillery waste liquors. A sum exceeding £2,000 has been spent in his pioneering experiments upon biological 
filtration. 


Glenlivet Distillery. 


This distillery is situated on the Livet, a tributary of the Spey, about six miles from Ballindalloch station, Great 
North of Scotland Railway. The waste products amount to 26,000 gallons of pot-ale and 100,000 gallons of other 
liquids per week. 


Colonel Smith Grant, the proprietor of the distillery, is also tenant of the farm of Minmore, on which the 
distillery is situated, and a neighbouring farm 1} miles away. On both of these farms cattle-raising is an important 
feature, and about 11,000 gallons of pot-ale per week are used as a part of the food and drink for the stock. Tubs 
and troughs are placed in the fields and byres and kept filled with pot-ale, the cattle consuming as much as they 
like, and to all appearance they thrive on it. The remaining 15,000 gallons are carefully distributed over the land 
in the neighbourhood of the distillery. 


The other liquids are run to one or or other of two large settling ponds, made in the natural sandy gravel haugh, 
close to the River Livet. These ponds receive large amounts of surface water as well, and the liquids, well diluted, 
percolate through the gravel and disappear. 


The method of land treatment applied to the pot-ale has now been in operation for ten years, and there is no 
doubt that the soil has benefited very greatly by it. 


The soil is a poor one, and, previous to the use of the pot-ale as a dressing, the farm was the most backward in 
the district and produced meagre crops. But since the use of pot-ale the crops have greatly improved, and instead 
of being the most backward farm round about, it is now the most forward, producing good crops and especially good 
pasture, and enabling the proprietor to keep half as many cattle again per acre of pasture as the neighbouring 
farmers. The ground receiving the pot-ale does not show any signs of souring, and during the time the process has 
been under observation no grey growths have appeared in any ditch or drain, orin the River Livet. 


* The weak permanganate, generally used in water analysis. 
6225—VI. F 
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There can be little doubt that this result is largely due to the care taken in distributing the pot-ale over 
the ground. It is all carried by carts and spread evenly over the land, and there is no overdosing of any!particular 
part. Much, too, must depend on the fact that there is a large area, 300 acres, of most conveniently sloping ground 
close to the distillery and entirely at the proprietor’s disposal, and which is remarkably free from springs. Before the 
ale is carted to the land, the suspended solids in it are first settled out in a large tank. It was found that these 
solids—chiefly the burst yeast cells—killed the young grass shoots, turning them brown, and thus spoilt the pasture. 
No precise figures can be given as to the amount of pot-ale that can be spread over any particular area, so much 
depending on the weather, rotation of crops, and other matters affecting the routine of a farm. However, one par- 
ticular grass field of about 20 acres had received from 15,000 to 20,000 gallons of pot-ale per week for five weeks in 
succession. At the end of this time a sample of effluent issuing from the main drain of the field showed on analysis 
a water only a little inferior to a sample of the district surface water uncontaminated with distillery refuse. 


The following were the figures of analysis obtained :-— 


Parts per 100,000. 


Ammoniacal Nitrogen - Evie yeee ee ene: 
Albuminoid Nitrogen oy bv oeay ae Rarer =.ndi reptets free QE 
Nitric Nitrogen - a i Sete ey ok a) veo hOOse 
Oxygen absorbed from permanganate at 27°C. in four hours 0°292 
Chlorine “itt Hy Uire Pe BP moetitice to oh StlO 


With regard to the disposal of the other liquids, the settling ponds are very close to the river 
probably be taken for granted that some more or less unpurified liquor finds its way into the rive 
hand, no evidence of pollution has been observed at any visit. 


bank, and it may 
r. On the other 


As regards the cost of this process, it is difficult to give any figures. 
amounts to about £300 per annum; on the other hand, there is permanent improvement of the soil and 
enhanced value of the crops. Ifa rent were paid for the land, it would Ba difficult to apportion a sum for disposal 
purposes. Again, saving in cattle food, both from the consumption of pot-ale and from the fact that Colonel Grant can 
pasture more cattle per acre than his neighbours, renders the estimation of cost still more complex. 


On the one hand, the cost. of carting 


In any case, the method of disposal adopted at this distillery is a striking tribute to the efficiency of land 
treatment, properly carried out on a suitable area of land. 


Longmorn Distillery. 


This distillery is situated close to the Longmorn Station, Great North of Scotland Railway, and on the Cole burn. 
Pot-ale to the amount of 14,000 gallons per week was produced. ‘The steep water, of which there is no recorded 
volume, was run straight into the Cole burn. “Continuous flow” steeping is adopted. Wash waters and spent lees 
were run into a large sump. About one-third of the pot-ale was destroyed by the waste heat from the boiler 
furnace, by allowing it to trickle over a series of trays, so placed in the flues that the hot air and products of com- 
bustion pass over them in their passage to the chimney. About four to five cwts. of “ash” from the pot-ale were 
produced per week, and sold to artificial manure makers for about £3 per ton. Of the remaining pot-ale, some was 
carted away by farmers, and some was run into the sump or pumped away to a sand hillock, near by, where it 
disappeared. With the exception of that portion of the pot-ale which is destroyed by the waste heat, the plant is not 
satisfactory. The capital invested in the plant, which disposes of a portion only of the pot-ale, is £500, and a net 
charge of £75 per annum is necessary for its upkeep. The distillery is interesting by reason of the application of 
waste heat alone to dispose of a portion of the pot-ale. The destruction of even so small an amount of pot-ale gives 
rise to complaint on the score of smell and smoke, and in hot weather the stench from the sump is very bad, so that 
it becomes necessary to take advantage of a spate to clean it out and send the contents down the burn. 


Glen Lossie Distillery. 


This distillery is situated three and a half miles to the south of Elgin and about a mile from the River Lossie. 
On the eastward side of the distillery there is a small stream known as the Foths burn, which joins the Cole burn a 
couple of miles further on. The distillery is a large one and the waste products amount to 26,000 gallons of pot-ale 
and 100,000 gallons of steep waters and other liquids per week. The liquids, kept separate, are run into large tanks 
and allowed to settle. These tanks have natural bottoms, consequently there is always some leakage from them. 
From the tanks the clear liquid is pumped to a small tract of rough moorland—from two to three acres in area—and 
is allowed to run over it in rough Ss ciuele cut in the ground and thus to percolate away. This land drains naturally. 
towards the River Lossie. Since this method of treatment had been in use for eleven years, it was not surprising 
to find the small area upon which the liquids were run thorough! soured and capable of effecting only a little 
purification. The effluent runs into an open ditch and finally into the River Lossie. The ditch nearly always had 
quantities of grey growths in it, and frequently these were observed over a distance of a hundred yards or more, in 
the Lossie itself, especially when the river was low. In the winter and spring, however, the river is generally a 
rapidly flowing one and of fairly large volume, and the evidences of pollution in it are not very marked. 


The continual leakage from the bottoms of the tanks into which the liquids are first run occasions very 
gross pollution in a small burn running through the distillery land, and in the Foths burn, which it joins. There 
were always large quantities of grey fungoid growths when the distillery was working. 


At the end of each distilling season the tanks are all emptied and the solids which have settled out are mixed 
with earth, road scrapings, ete., and carted to the land as manure. This distillery provides an example of a method of 
over-treatment on unsuitable land. In 1905-6, very little purification at all was being effected. During 
the summer of 1906 the area receiving the waste liquors was ploughed v6 and given a dressing of five tons of lime. 
This effected a little improvement in the purification during 1907, the Manager saying that he “had not had half 
as much trouble with the effluent as previously.” Still, the ditch and drains and river all contained grey growth 
though not in such large amounts as in the preceding season. 


The capital cost of the plant amounted to £700, and an annual charge of £60 is required for maintenance, e c. 


Auchtertooetallory: 


This distillery is situated on a small burn about five imiles from Kirkcaldy, Fifeshive. The process adopted. 
here was examined chiefly because the system employed was the treatment on contact beds of the total waste liquors, 
and because it was said to give entire satisfaction to the riparian proprietors, 


The process consists in mixing equal volumes of the pot-ale and other liquids (2,000 gallons of each is the daily 
out-put), adding excess of lime and allowing to settle twenty-four hours. The clear liquor is then run intoa series of 
contact beds, seven in number, filled with fairly hard furnace clinker. The upper four beds have material from 1 inch 
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to 3 inches in diameter, the lower three are filled with material of about ? inch tolinch. Before the liquor is passed 
into the first. bed, it is filtered through a layer of about 4 inches of moss litter, in order to remove any suspended 
solids still remaining in it. The moss litter is removed from time to time as it becomes choked up, and’ sold as 
manure. One and a half hour’s contact is given in each bed and the whole day’s effluent is collected in a tank. At 
the end of each day’s work the effluent, amounting to about 4,000 gallons, is diluted with 20,000 gallons of water and 
flushed into the burn. The work is carried out with great precision. The contact beds contain 800 cube yards of 
filtering material, and the day’s work is therefore equivalent to 2°5 gallons of pot-ale per cube yard of bed per day 
(cf. Coleburn plant). ; 


A very considerable purification is effected in this process, A sample of effluent taken during the visit gave 
the following figures on analysis :— 


Parts per 100,000. 


Ammoniacal nitrogen’ - - 4 - - - - '08 
Albuminoid nitrogen - - - - - - - - -  *67 
Oxygen absorbed from } permanganate at 27° C. in four hours - 16°0 
Nitrous and nitric nitrogen - - - - - - = = °032 
Alkalinity as CaO - i - - - - - - - - 29°4 


There was still a large amount of oxidisable organic matter remaining in the effluent, and one was not surprised 
to see a small quantity of grey growth on the sides of the tank containing it. However, the large dilution prior to 
discharging the liquid into the burn seems to have provided sufficient dissolved oxygen to purify this, and no fungoid 
growths could be seen in the burn itself. ) 


Glenfiddich, Balvente and Dufftown Distilleries, 


These three distilleries are situated. in'the Dutftown district and are small ones.. They provide examples of the 
old method of disposal of waste liquors which was required by the Public Health Act, Scotland, 1867, Section 83, 
which enacts that a distiller shall dig pits in or near his distillery, into which the waste liquors shall be run and 
allowed to percolate away. 


Experience has shown that such a treatment sooner or later causes pollution of any stream in the vicinity. 


With regard to the Glenfiddich and Balvenie distilleries, which, are situated about half a mile from the River 
Fiddich, the treatment avplied to the waste liquors was sufficient, in that no serious pollution of the river was 
caused. In examining the river from time to time, traces of fungoid growths were occasionally found close to places 
where drains from the land round the distilleries discharged into it. 


The Dufftown distillery is situated on the Dullan, a stream which enters the Fiddich three-quarters of a mile 
below. Here the waste liquors are purped into a pond 80 to 100 feet above the distillery, on land which on one side 
slopes away from the river, but on the other is bounded by a steep cliff forming one side of the valley through which 
the Dullan runs. 


Small amounts of grey fungoid growths have been observed in little streams trickling down the cliff-side, but 
no real harm has so far been occasioned in the river itself. 


Rothes Purifiation Works. 


These works are situated close to Rothes station, Great North of Scotland Railway, and about one and a half 
miles from the River Spey. The works have been erected jointly by the proprietors of four distilleries in Rothes, 
viz., Glen Grant, Glen Spey, Spey-burn and Glen Rothes, in order to deal with the pot-ale produced between 
them. Previous to 1906, the whole of the waste liquors of these distilleries was taken into the town of Rothes sewers 
and treated at the Burgh Council’s sewage works, which are situated close to the River Spey. The treatment 
adopted at the sewage works was precipitation with lime and alumino-ferric, followed by upward filtration through 
ayery small filter, the effluent from which was finally passed over a small area of land. The effluent discharged 
from the works was exceedingly impure. 


The pollution of the river was so great that the riparian owners insisted upon the withdrawal of the pot-ale from 
the sewers, and the distillers were then practically compelled to adopt the evaporation and incineration process now 
carried on. No objection was made to the waste liquors, other than pot-ale, being treated with the town sewage ; 
and these are still dealt with by the Burgh authorities, a special rate for doing so being paid by each distiller. 


The distilleries are connected with the purification works by cast iron-pipes, and as the stills are discharged, the 
pot-ale is run as hot as possible to one or other of two large receiving tanks in the works. Here the disposal of the 
pot-ale takes place in two stages. First it is evaporated to 7 or 8 per cent. of its original bulk, and is then in the 
form of a thick-syrup. This syrup is dried in ovens till it becomes a black partially-charred mass. 


The process is carried out as follows :— 


From the receiving tanks the pot-ale is pumped into the first of a series of five large evaporating vacuum pans, 
so arranged that a graduated reduced pressure enables the waste heat from one unit to cause the pot-ale in the next 
unit to boil. In the first unit, boiling is brought about by the admission of steam from a boiler at slightly over 
atmospheric pressure, passing through a large number of tubes placed vertically in the bottom of the pan. Boiling 
takes place here at a temperature of 104° C. At suitable intervals, in practice about ever half hour, the contents of 
one pan are sucked into the next, through the whole series, and a fresh charge of pot-ale is drawn into the first 

an. The liquor in the second unit boils at about 92° C., in the third at 86° C., in the fourth at 78° C., and in the 
Beth and last at 55° C., where the pressure is reduced to about 3 inches of mercury. By a trapping arrangement, 
the accumulation of syrup in the last unit can be run off without interfering with the vacuum in the series. The 
plant was designed and erected by Messrs. Mirrlees, Watson & Co., Glasgow, who have taken great pains to make use 
of as much waste heat as is possible and to prevent radiation, and the fact that in practice each pound of fuel 
reduces from 22 to 23 lbs. of pot-ale to 7 per cent. of its original volume, proclaims the plant a very economical one. 
All the portions of the apparatus which come in contact with the pot-ale are made of gun-metal. During 1906, for 
five months, the evaporators dealt on an average with 80,000 gallons of pot-ale per week. In the season 1906, for 
a period of forty-seven weeks, an average of 70,000 gallons of pot-ale per week was evaporated to a thick syrup. 
The average amount of fuel consumed is thirty-two tons per week. 


The distillate from the evaporating pans is cooled by admixture with about thirty volumes of water and then 
run into a small burn, which discharges into the Spey. Examination of the burn from time to time has 
generally shown the presence of more or less grey growths at or below the entry of the discharge pipe from the 
works. It was not anticipated that this distillate would be distilled water ; but one hardly expected it to produce 
sewage fungus ina stream, after it had been previously diluted by some twenty to thirty times its volume of water. 
However, analysis of the undiluted effluent shows conclusively that in the last of the evaporating units in which the 
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syrup is boiling under a very reduced pressure, some of it is carried over by splashing or in a finely divided 
form. At this stage of the operation the pot-ale is in its most concentrated form, anda little would cause the whole 
distillate to be of an objectionable character. Attempts are being made to minimise this splashing ; but any 
serious reduction in the vacuum would naturally diminish the economical working of the plant. 


An analysis was made of a sample of the distillate taken in March, 1907, at which time there were grey fungoid 
growths in the burn, and the following results were obtained :— 


Ammoniacal nitrogen - - - - - - - 036 per 100,000. 
Albuminoid nitrogen - - - - é - - 048 
Oxygen absorbed from ¥ permanganate in four hours at 27°C. 47°20 


” 
” 


In this plant there is without doubt an example of the best that is done, in this country, in the way of partial 
destruction of pot-ale and recovery of a portion of its valuable matter, and by the combination of the four distilleries, 
capital outlay and working expenses are materially reduced. 


The works have not been going long enough to give accurate figures of what the depreciation of the plant will 
be. It will, however, be seen that a large capital outlay and heavy annual charges are incurred in the disposal of 
pot-ale alone, and that the distillate produced, despite the care taken by the Manager, is still an objectionable liquid. 


Incidentally, there is the accompanying nuisance caused by the smell imparted to the chimney gases, and the 
ery objection that the plant does not, and practically could not, dispose of the other waste liquors from the 
distilleries, 


In the second stage of the treatment the thick pot-ale syrup is run into shallow iron pans, which are caused to 
traverse a long flue, through which the products of combustion from the boiler furnace and an auxiliary 
furnace are passing. These ovens are about 30 yards in length and the temperature at the entry is about 500° F., 
and at the exit 250-300° F. The bottom of the pan is covered with a layer of the syrup about an inch deep, and 
the rate of passage through the ovens is so arranged that the syrup has been reduced to a black charred mass by 
the time it has reached the exit end. 


The material remaining in the pans is then chipped or scraped out and allowed to cool. Sufficient draught 
through the ovens is produced by a tall chimney and all the products of combustion pass into the air. The charred 
residue is ground to a fine powder and meets with a ready sale as a manure. About eight tons of it are produced 
per week and it sells at about £4 10s. a ton, free on rail at Rothes. 


The Manager has kindly provided the following figures as to the cost of this process :— 


The total capital invested, including working capital, is £14,000, of which, roughly speaking, buildings account 
for £6,000 and plant £7,000. 


During the season 1906-7, a period of forty-seven weeks, about 2,900,000 gallons of pot-ale, together with 
250,000 gallons of leakage water, were evaporated and incinerated, yielding 300 tons of saleable manure. The 
average working hours per week were fifty-one under steam and fifty-seven in the drying oven. 


This amount of pot ale is equivalent to approximately 210,000 bushels of malt, or an average of about 4,400 
bushels per week for forty-seven weeks. 


The average price of the manure sold was £4 15s. per ton, the actual sales producing £1,435 during the period. 


The costs may be apportioned thus : — £ 
Wages and salaries - - - - - - - - - - - 564 
Coal and oil - : . - - : - - - - 1,000 
Repairs - - : . - - : . : : . - - 26 
All other expenses” - - - - - - - : - - - 500 
2,090 
Less cash for manure - - - : - - - - - 1,435 


—_— 


£655 per annum. 





Leaving a net loss of - - - - - - - - ia i 


The average price of coal was 17s. 8d. per ton. 


The management does not know what the depreciation on the plant may be. The plant has been surveyed 
recently, and the report is to the effect that there is at present (1907) very little evidence of depreciation having 
taken place during the sixteen months’ working. 


As regards this item of depreciation, the only instanee for comparison exists at Glen Dullan distillery. Here 
a similar evaporating plant, but on a smaller scale, was found to require practical renovation at the end of five 
years working. 


It will be noticed that it requires four tons of fuel to produce 1 ton of saleable manure, so that any serious 
rise in the cost of fuel would considerably increase the cost of the manure and consequently the loss on marketing 
it. 

On the basis of the data supplied, the total annual cost of such a plant, allowing 10 per cent. depreciation on 
the evaporators, may be taken as follows :— ip 


Actual loss on manure - - - - - - - - - oe Oba 
10 per cent. depreciation on plant - - - | - - - - 700 
2 3 ar » buildings . - - - - - - 120 
4 a interest on capital - - - - - - - - - 560 
Atotalof - - meee 8 Pee Seed ‘per annanr 


: Roseri D. Lirriertep. 
Deceinber, 190%. 
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APPENDIX III 


NOTES ON THE WORKING OF THE COLEBURN FILTER AND THE MORTLACH CONTACT 
BEDS AND ON THE RESULTS OBTAINED FROM THEM. 


In a paper entitled “The Composition and Disposal of Burnt Aie and of other Waste Liquids of Whisky 
Distilleries ” (Journ. Soc. Chem. Ind., May, 1901), Professor James Hendrick gives the results of an extended‘study 
of distillery waste liquors, both as regards their composition and their utilization or purification. He records 
some successful small experiments on the bacterial purification of those waste liquors, which were the outcome of 
this closely reasoned study—experiments carried out on practically the lines afterwards adopted by; the 
Commission at Coleburn. Had those experiments been followed up at the time on a larger scale, there can be no 


i Us doubt that the practical bacterial purification of distillery waste liquors would have been achieved by 
im. 


Table A (below) gives a few data regarding the amounts of oxygen required by pot-ale and steep water 
for oxidation ; from it the following notes may be taken: 


A sample of pot-ale (made 3rd June, 1907, and kept in the still until 26th June), drawn without its sediment, 
gave the following figures :— 


Se Parts per 100,000. 





N 
“Oxygen absorbed” from “g permanganate in four 
hours at 27° C. (80° F.) - - - - - | 1,183 


Dissolved oxygen taken up from water, for complete 
oxidation - - - - - - - - 4,576 

(Average of three con- 

cordant estimations). 





Four samples of limed liquor, made from pot-ale diluted with water to ten times its original volume and. 
settled, gave :— 


fe Parts per 100,000. 





“Oxygen absorbed” in four hours (98°2, 84°8, 69°4 


and 66°4*) - - 79°7 
Dissolved oxygen required for complete oxidation 
PaNEOTS DBR aNd: 4087) a ee a 330 








One sample of limed liquor, made from steep water only, without any dilution, gave :— 


= Parts per,100,000. 





“Oxygen absorbed” in four hours - - - - 54°5 


Oxygen required for complete oxidation - - - 470°6 








From these figures the provisional conclusions may be drawn that— 


1. Settled limed liquor made from pot-ale and water alone, z.e., diluted with water to ten times the 
original volume of the pot-ale, will require for its oxidation about three and a half times as much oxygen 
as the same volume of an average strength sewage. 


2. Settled limed liquor made from mixed steep water alone,t without dilution, will require about five 
times as much oxygen as an average sewage. 


3. Limed liquor made from pot-ale plus the norma] proportions of spent lees and wash water will 
require about four and a half times as much oxygen as sewage. 


With regard to the relative rates at which the liquors take up oxygen, no strictly comparative experiments: 
have been made with distillery waste liquors and sewage liquors, but the following data throw some light upon the 
point. 


PPE See ] : 
The degree of oxidation, by “strong” (ze. a) permanganate in four hours, of settled limed liquor made from 


pot-ale and water alone, or even from pot-ale plus the proportionate volumes of spent lees and wash water, is: 
greater than in the case of sewage liquors, z.e., a larger percentage of the organic matter in the distillery waste liquors 








* This last sample was made from pot-ale, spent lees and wash water. The organic matter in the spent lees 


and the wash water being, however, small, comparatively speaking, the sample has been included with those made 
from pot-ale alone. . 


+ Note.—This refers to quiescent steeping, using two or occasionally three lots of water, and not to continuous 
flow steeping. 
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is oxidised in this test. With regard, however, to the ratio of oxidation by permanganate in four hours to that by 
oxygenated water in five days, the ratio is lower in the case of limed liquor from pot-ale. The following average 
figures, from a fair number of samples, may be taken broadly as exemplifying this :— 





« 


Ratio of Oxidation, 





Permanganate in four hours. | Oxygenated water in five days. 








Settled limed liquor, prepared from pot-ale, water 


and lime - ps : fee We a , 1 1'6 
Septic liquor from sewage - - - fe “ 1 25 
Precipitation liquor from sewage - - : fs 1 22 





_ While thus the immediate oxidation by permanganate of pot-ale limed liquor is greater than that ofjsewage. 
liquors, the ratio of oxidation by permanganate in four hours to that by oxygen dissolved in water in five days is 
lower. From this it would seem reasonable to draw the broad inference that, unit for unit of oxidisable organic: 
matter, limed liquor made from pot-ale and sewage liquor do not differ greatly as regards the rate at which they 
might be expected to undergo oxidation on a biological filter. 


We have had much less experience with limed liquor made from steep water alone, but what we have had goes 
rs show thats for equal organic strength, limed steep water is relatively harder to oxidise than diluted limed liquor 
rom pot-ale. 


If the figures of analysis of pot-ale or of limed liquor made from pot-ale (or from pot-ale plus’ the other 
distillery waste liquors) be compared with those of sewage, septic liquor or precipitation liquor, what will 
immediately be seen will be the much greater proportion of carbonaceous as against nitrogenous matter 
in the former case (the four hours “oxygen absorbed ” test being taken as a relative measure of the carbonaceous 
matter). This isshown by the figures :— 





Bates. : . Very strong Limed Pot-ale 
Limed Steep: Liquor: Steep Water. (14 samples). 





8th Oct., 1906. | 22nd Oct., 1906. {21st March, 1906. 1907-08. 


Total nitrogen - - - - - - 4°48 ef ay et) 10°29 6°51 
“Oxygen absorbed” at once - - . 6°80 4°94 23°24 — 
as a infourhours -~— - 86°07 54°45 128°54 71°29: 


Ratio—Total nitrogen : “ Oxygen absorbed” 
infour hours” - - - = = 1:19 1:74 13 Iz 1:18 











In crude sewages this ratio is from 1 : 1 to 1 : 2°5and rarely higher. 
In septic liquors this ratio is usually about 1 : 1 (say 1 : 0°5 to 1 : 1°5). 


In precipitation liquors this ratio is usually about 1:1 (it may rise to 1:3 when much trade refuse is~ 
present). 





—— 


As stated in the Fifth Report of the Commission, page 150, the loss of nitrogen from sewage or sewage liquor - 
which has been purified by filtration through soil or through biological filters, amounts to about 60 per cent. in 
the case of land treatment and to about 30 to 50 per cent. in the case of artificial filters. In the case of distillery 
waste liquors this percentage loss is very much greater. Thus, at Coleburn, between November, 1907, and June, 
1908, fourteen samples of the limed liquor treated gave the average figure of 6°53 parts of total nitrogen per 100,000, . 
while the average figure for the corresponding fourteen effluents was only 1°08. Here, therefore, there was a. 
disappearance of 83 per cent. of the nitrogen, 


This is instructive as illustrating the care which is required in interpreting analytical results, with referenc®- 
to the point,—how much significance is to be attached to the quantity of nitrate present in an effluent ? 


As further illustrating how nitrate is used up in a filter, reference may be made to a special experiment. 
carried out at Coleburn in June, 1908, when to the limed liquor going on to the filter there was added (as nitrate of 
soda) 10 parts of nitric nitrogen per 100,000 of liquor for two days and 20 parts for the third day. The figures. 
for total nitrogen going on in the limed liquor and coming out in the effluent were as follows :— 




















Total Nitrogen. 
Parts per 100,000. 
Limed Liquor. Effluent. 
First day - 3 , 2 A c A i Wl 9°35 
Second day, = #7. #aPinNae tail: Pope notte 16°5 2°40 
Third .day;..-..¢ Pediligce tees Satan 26°6 1°95 
Fourth day - - - - Appi - Say, 6 to 7* ; 2°18 


SC ans Za! 


* Not estimated, but inferred from the preceding estimation. 
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; ‘ ; 

‘dentally, the addition of nitrate of soda had the effect of causing a large “ flush-out” of solids from the filter, 
6 Sobie bye bare oer in the first instance, of some nitrate by the organic solids in the filter, and its subsequent 
decomposition, with evolution of gas. 


the time when this experiment was made, the filter was purifying the limed liquor, with the.production of 
the aa well oxidised aifludat through the aid of the oxygen of the air alone. The oxygen added in the form of 
nitrate of soda was relatively small in amount (from 30 to 60 parts per 100,000, as against 300 to 400 parts 
used up from the air), but still it was utilized by some of the organic matter of the filter, in addition to the usual 
atmospheric oxygen.” 


WORK DONE BY THE COLEBURN (PERCOLATING) FILTER. 


In the fifth Report of the Commission, Appendix IV., in the papers dealing with “Strength” of sewage liquors 
and with work done by filters, reasons are adduced for the adoption of certain formule for arriving approximately 
at the “strength” or degree of oxidizability of sewage liquors and effluents from the ordinary figures of analysis 
and, with this, of calculating the amount of purification effected per cube yard of filter.t 


Applying the same argument to the liquors from distillery waste, we should probably be not far from the truth 
if we macle use of the following “strength” formula for settled limed liquor made from pot-ale, water and lime 
only (though it will be desirable to accumulate further data upon the “strength” of distillery waste liquors 
generally) :— 


(Ammoniacal + Organic Nitrogen) x 45 + “Oxygen absorbed” in four hours x 3°65. 
For well purified effluents from distillery waste, the formula adopted for filter effluents from sewage would 
apply. 
Period covered by the Fish Experiments, during which the Filter was treating Limed Liquor made from Pot-Ale. 


During the season from November, 1907, to June, 1908, the Coleburn filter was treating continuously 20 
gallons per cube yard per day of settled limed liquor, made from 1°7 gallons of pot-ale only. Fourteen samples of 
this, drawn between 29th November, 1907, and 23rd May, 1908, gave the average figures of analysis :— 





eae ‘ Parts per 100,000. 





Total Nitrogen - - - ° . ; 3 . 6°51 


“Oxygen absorbed” from Permanganate in four 
hours at 27°C. - - - - - - - 71°29 





The “Strength” of the liquor, as calculated by the above formula, was therefore 279°2. 


Fourteen corresponding samples of the effluent, as entering the salmon hatchery, 7.¢., after passing through the 
small straining filter, gave the following average figures on analysis :— 








—— Parts"per 100,000. 





Ammoniacal Nitrogen’ - - - - : - 0°04 
Albuminoid Nitrogen - - - - - - 0°14 
Nitric Nitrogen- - - - < - - : 0°68 
“ Oxygen absorbed” at 27° C. at once - - - 0°46 
i By 8 in four hours - - 1°82 

Dissolved Oxygen taken ‘up from water at 18° C. in 

forty-eight hours - : - - - - - 0°28 
Dissolved Oxygen taken up from water at 18° C. in 

five days - - tet _ - - - 0°61 
Suspended solids in effluent, as cssuwing from filter} i ; 

(about) 2°0 (this is an estimate) 

Containing Volatile solids- - - - ‘9 16 


” ” 








__ A glance at the above figures of analysis is sufficient to show that, coming as it did from such a strong organic 
liquor, this effluent was very well oxidised. The volatile matter of the suspended solids in the filter effluent was, 


however, capable of taking up an appreciable quantity of oxygen, something like four parts by weight of oxygen for 
each part of volatile matter.$ 


The oxidisability of the effluent as a whole, therefore, including the solids and giving credit for the nitrate 


epee would be approximately represented by the figure 6, as against 279°2 for the limed liquor going on to the 
er. 


The work done by the filter, working continwously, between November, 1907, and June, 1908, 
was thus (279'2—6) = 2732 x 20 = 5,464 units of purification per cube yard per twenty-four hours. 


* A corresponding experiment was made with the addition of sulphate of ammonia (in place of the nitrate of 
soda) to the limed liquor. The analytical figures of this experiment are given in Appendix V. The experiment 
was, however, not carried quite far enough, so the results are not discussed here. 

‘ ote :—A few inches of coke at the top of the Coleburn filter were renewed at intervals of about five to 
eight weeks, The oxygen required to oxidize the solids and the growths which accumulated there ought, strictly 


plore to be taken into account in calculating the purification effected by the filter, but we have no data which 
-allow of this. The result would of course be to reduce to a small extent the figures given for units of purification 
per cube yard of filter. 


{ The effluent entering the fish tank contained almost no suspended matter. Apart from this, the two effluent 
may be taken as being practically alike. 


§ Deduced from two good experiments. 
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Periods during which the Filter was treating Limed Liquor made from Steep Water only. 


1.—After the filter had become fairly matured, it treated limed steep water from September 25th to November 
3rd, 1906, at an average rate of 1,100 gallons of limed steep liquor per twenty-four hours, or 5°2 gallons per cube: 
yard. This constituted the whole output of the distillery at the time. 


Eleven samples of this liquor gave the average figure 56°3 for “Oxygen absorbed ” in four hours, 


‘Only two estimations of total nitrogen were made, and these bore totally different ratios to the corresponding 
figures for “ Oxygen absorbed,” thus :— 

















: “Oxygen absorbed” . 
—— Total Nitrogen. Sot caiehOniA. Ratio. 
Sample of 8th October - - = iy Vth 4°48 86°07 Lae 9 
Sample of 22nd October - - - - - - 7°38 54°45 GE aay f 











Any accurate estimate of the average total nitrogen in this liquor is therefore impossible, without further data,, 
but it may be assumed tentatively to be about 6°0. 


If we take the “Strength” formula of the limed steep liquor, pending further investigation, as :— . 
(Ammoniacal + Organic Nitrogen) x 4°5 + “Oxygen absorbed ” in four hours x 8'0 (cf. pp. 41 and 42),, 
the strength of the above liquor would be 477. 


fe filter effluent for the same period (25th September to 3rd November, 1906) gave the following figures of 
analysis :— 


Ammoniacal nitrogen - = - ies - - - - - - 0°04 (3) 
Albuminoid nitrogen - - - - - - - - - - - 014 (8) 
Nitric nitrogen - - - - - - - . - - - - 0°84 (5) 

“ Oxygen absorbed ” at 27°C. in four hours - : - - - - - 2°56 (11) 
Suspended solids - - - - - - - - - - - = 4°5°"(5) 
Volatile matter in these solids - - - - - - -. .- = 3:6 approx. 


The figures in brackets indicate the number of estimations in each case. 
The calculated oxidisability of this effluent, from the rather meagre data, would be about 13. 
The work done by the filter during this period was thus, very approximately, 477— 13 = 464- 
x 5°2 = 2,413 units of purification per cube yard per day. 


The filter could obviously have done much more than this, had there been at the time a larger volume of 
distillery waste liquor to purify. 


2.—From November 7th to December 4th, 1908, the filter again treated limed liquor made from steep water alone: 
(the whole of the steep water produced), at the rate of 8 to 9 gallons per cube yard per day, for six days in the week.. 


The limed liquor treated gave the following figures (average of four analyses) :— 


Total Nitrogen (4°53 to 9°81) _—s- - - a Z é le 4 - 69 
“Oxygen absorbed” at, 27° C. in four hours (55°5 to 96°8) - - sontarh 


Its calculated strength, according to the tentative formula given above, would therefore be 644. 


The filter effluent for the same period gave the figures (average of four analyses) :— 


Ammoniacal nitrogen - - - - - * - - - - - 0°04 
Albuminoid nitrogen - - - - - - - - - - - O19 
Total organic nitrogen - - - - - - - - - - 0°39 


Matricemtaeeonins Ui ° =! ap, - Ee eg Be ST pg 
“ Oxygen absorbed” at 27° C. in four hours’ - - : - - - 2°92 
Incubator test (by smell) - - - - - - - - - All passed.. 
Dissolved oxygen taken up from water at 18° C.in 48 hours - : - 0°23 

” ” ” ” at 18° C. in five days’ - - - 0°57. 
Suspended solids - - - - : : aati : - say* 0°. 
Volatile matter in these solids - - - - . . é - say* 0'4 


As is obvious from the figures of analysis, the effluent was an excellent one. The calculated oxidisability: of 
this effluent (including the suspended solids and giving credit for the nitrate present) would be about’ — i. 


The work dore by the filter during this period was thus, approximately :— 
644 + 1 = 645 x 85 = about 5,480 units of purification per cube yard per day, working six days in the week: 


= a ee ass Fo aS a PRS SS ar a a a a 
* Estimated from the centrifuge figures. 
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Pericds during which the Filter was treating Limed Liquor made from Pot-ale plus the proportionate quanteties of 
the other Distillery Liquors, i.e., Steep Water, Spent Lees and Wash Water. 
A.—From November 3rd, 1906, to March 7th, 1907, the filter treated per cube yard per day, for six days inthe 
week, 20 gallons of limed liquor made from :— HH e414: 
2 gallons of pot-ale ; 
3 gallons of steep water ; 
2 gallons of spent lees and wash water ; and 
13 gallons of water. 
From November 3rd until the end of 1906, only short analyses of the limed liquor under treatment were made, 
but these, when compared with more detailed analyses done subsequently, showed that the liquor was of very 


constant strength throughout this period. Between November 8th and December 22nd, seventeen samples gave an 
average figure of 95°9 for “ oxygen absorbed ” in four hours, 


Between January 9th and March 4th, 1907, the limed liquor gave the following figures: _ 


“ Oxygen absorbed” in four hours - meek ee te) | (am - = 96°9 (8) 
Albuminoid nitrogen - 2 Fe Os Se ete. oe ee 
Total nitrogen - - - : . 7 : . - - - (say) 9°0*. 


If we take the “strength ” formula of the above mixed liquor for the period “A” as being approximately :— 


(Ammoniacal + organic nitrogen) x 4°5 + “oxygen absorbed” in four hours x 4°5, 
then this liquor had a strength of 477. 


The effluent during period “ A” gave the figures :— 


Ammoniacal nitrogen - - - - - - - - - - - 0°18 (8) 
Albuminoid nitrogen - - - - © = = - By hs - 0°33 (8) 
Nitric nitrogen - - - - - i - - - - - - 0°51 (8) 
“ Oxygen absorbed” at 27° C. in four hours - - - - . -  - 3°29 (8) 
Suspended solids - ~ . - - - - - . - -(say) 2°0 f 
Containing volatile matter - - - - - = = «= =«(say) 16 ¢ 


The calculated oxidisability of this effluent, including the estimated solids and giving credit for the nitrate, 
would be about 8°5. , 


The work done by the filter during this period was thus, approximately, 477 — 85 = 4685 
x 20 = 9,370 units of purification per cube yard per day, for six days in the week. 


_ B—From March 7th until the end of June, 1907, the filter treated per cube yard, per day, 20 gallons of 
limed liquor made from :— 


2 gallons of pot-ale ; 
5 gallons of spent lees and wash water together ; and 
13 gallons of water. 


Between March 14th and June 19th the above limed liquor gave the figures :— 


“Oxygen absorbed” in four hours -~ - - - - - - 87°7 (10) 
Albuminoid nitrogen - - - “ : - - : - -  5°5 (10) 
Total nitrogen - : - - - - - - - - -(say) 90* 


Taking the “ strength” formula for this period “ C ” as being approximately :— 


(Ammoniacal + organic nitregen) x 4°5 + “oxygen absorbed” in fours hours x 3°5, 
this liquor had a strength of 347. 


The effluent during period “ B” gave the figures :— 


Ammoniacal Nitrogen - - - - - . : - - - 0°07 (10) 
Albuminoid Nitrogen - : - - - - - - - - 0°24 (10) 
Nitric Nitrogen - - - . - - - - - - - - 161 (10) 
“Oxygen absorbed” in four hours at 27°C. - - - - += = 2°14 (10) 
(Solids in suspension - - - - - - - - (say) 4°0TF 
| Containing volatile matter - - - - - - - (say)  3°2 


*~ The calculated oxidisability of this effluent, including the estimated soli ivi it 
ealil he abonnin: y » including the estimate solids and giving credit for the nitrate, 


*The work done by the filter duri iod “B” h i : — 33 
y the fi uring perio was thus, approximately :—347 —15 = 332 
20 = 6,640 units of purification per cube yard per day, Wee six days a ae ‘A 


ee Eee Se eee 
* This figure for total nitrogen is an estimate. STEIN Sut 23 SAYERS RDG aie geen 
+ This is an estimate. ate 
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PURIFICATION OF DISTILLERY WASTE ON CONTACT BEDS AND QUALITY OF THE 
EFFLUENT PRODUCED. 


1. Treatment of Limed Pot-ale. 


Our data as regards contact beds are necessarily much fewer than those for percolating filters. In attempting 
to make an estimate of the oxidation effected at Mortlach by the contact beds treating limed pot ale, it will be 
best to restrict ourselves in the meantime to the short period from 1st to 24th June, 1908. During that time the 
beds, which had been gradually maturing, were doing much more work than before, treating at the rate of 20 
gallons per cube yard per day of 1 in 10 limed ‘pot-ale (= 2 gallons pot-ale per day, less the precipitated sludge). 


This 1 in 10 limed liquor gave the following figures :-— 


“ Oxygen absorbed” in four hours - - - - - - - - - “750 (11) 
Total nitrogen (inferred) - - - - - - - - . =. ‘7'OF 


The calculated strength according to formula :—(Ammoniacal + organic nitrogen) x 4°5 + (“oxygen absorbed ” 
in four hours x 3°5) is 294. 


The final (sixth contact) effluent gave :— 


“ Oxygen absorbed” in four hours - - - - - - - - - 4°89 (19) 
Total nitrogen, unoxidised - - - - - - - - - (say) 0°6* 


The calculated strength or oxidisability, according to the same formula as was used for the limed liquor, is 20. || 


The work done was thus, approximately :—294 — 20 = 274 x 20 = 5,480 units of purification per cube yard 
per twenty four hours, but the final effluent was putrescent on incubation and required a little further treatment to 


make it satisfactory, yer se. 


* This is an estimate. 

7 This is a very rough estimate, allowing for the “ Spring out-flush” of solids. 

+ This figure is inferred from the ratio of “ oxygen absorbed” in four hours to total nitrogen (10°9: 1) in five 
samples of the Mortlach limed Liquor. 

|| Vote—A sixth contact effluent drawn on 7th April, 1908, gave the figure 3°12 for “oxygen absorbed” in 
four hours, and it actually took up 9.4 parts of dissolved oxygen from water in 192 days. For this reason the 
usual formula for well oxidised effluents cannot be employed here, and the data are not sufficient’ to give the true. 


formula. 


be 
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Table B brings out the following interesting points :—’ 


1. “Strength” formula -— 3 ot 
The “Strength” formula for the above limed liquor would be :— 
(Ammon. + Organic Nitrogen) x 4°5° + (“‘ Oxygen absorbed ” in four hours x 4°2). 


For the first four effluents it might be taken at:— ~ 
(Ammon. + Organic Nitrogen) x 4% +(“ Oxygen absorbed” x 3°4). 


For the last two effluents, at :— 
(Ammon. + Organic Nitrogen) x 45 + (“Oxygen absorbed” x 2°8). 


From Table C, the “strength” formula for the limed liquor would be practically the same, viz. :— 
(Ammon. + Organic Nitrogen) x 4°5 + “Oxygen absorbed” infour hours x 3°8. Forthe fourthand sixth 
contact effluents in Table C, however, the permanganate multiplication factor is much higher, viz., 4°8 
and 4°5, as against 3°5 and 2°7 in Table B. 

2. From one half to one third of the total oxidisable organic matter in this limed liquor was oxidised 
by the oxygen of diluting water in five days. 

3. The figures for percentage purification, as calculated respectively on the dissolved oxygen absorption: 
and on the “ oxygen absorbed” from Saga mee in four hours, differ considerably in the first effluents, 
but with increasing purification they gradually approximate to one another. Had the purification been 
carried a little further, so as to produce a good final effluent per se, the calculated percentage purification 
would have been almost the same in both cases. 

It is therefore safe to say that the four hours “oxygen absorbed” figure may be relied upon to. 
give almost the true percentage purification in the case of well purified effluents from contact beds treating 
limed liquor made from pot-ale. 


2. Treatment of Limed Steep Water (from quiescent steeping). 


From the commencement of the distilling season of 1908-9, the contact beds at Mortlach have been treating 
limed liquor made from steep water only, at the rate of 20 gallons of limed liquor per cubic yard per day, for 
six days in the week. The steep water itself constituted during November and December about 60 per cent. by 
volume of the total limed liquor, the remainder being lime water and water. During the time this treatment was 
kept under observation the steep water became progressively stronger, the last sample analysed giving the very 
high figure of 84'5 for “ oxygen absorbed ” from permanganate in four hours. 


Five corresponding sets of limed. liquor, third contact bed effluent and sixth contact bed effluent were drawn 
between November 16th and December 22nd, 1908, and these gave the following average figures on analysis (the: 
figures in brackets indicate the number of estimations in each case) :-—- 


Limed Liquor. Parts per 100,000. 
Total nitrogen (3°36 to 9°18) - - = - : “ - - 5°60 
“ Oxygen absorbed ” in four hours (25°73 to 84°50) - - - - 50°95 (5) 


The calculated “strength” of this liquor, according to the tentative formula given on p. 45, viz. :— 
(Ammon. + Organic Nitrogen) x 4°5 + “Oxygen absorbed” in four hours x 8°0 
would therefore be 433 approximately. 


Third Contact Efiuent. 
Ammoniacal nitrogen - - - - . - - - - 1°02 (5) 
Albuminoid nitrogen . - : - - - - - - 1:77. {5) 
Total organic nitrogen - - - - - - - - - 2°96 (5) 
“Oxygen absorbed” at 27° C.atonce - - - ; Be nhs Mt Te) 
_ 4 ms in four hours - - : - - 39°04 (5) 
Solids in suspension - - - - - - - - - (say) 4°5* 
Solids by centrifuge (Vols.) —- - - - - - - - 90 (4) 
Dissolved oxygen taken up from water at 18° C. :— 
In forty-eight hours” - : . 2 . - - - 63°2t (5) 
In five days- - - - - - - - - = O11 (5) 


The calculated oxidisability of this effluent, making use of the same formula as for the limed liquor treated,. 
would be about 329. The percentage purification from the three contacts, as calculated on the “oxygen absorbed ”” 
in four hours, is 34. 


Sixth Contact Effluent. 


Ammoniacal nitrogen - - - - - - : - - - O10 (5) 
Albuminoid nitrogen - - Se - = | g- - - 043 (5) 
Total organic nitrogen = - - - - . - . - - 090 (5) 
Oxidised nitrogen -~ - Se. Fee - -, OD Aries 
“Oxygen absorbed” at 27° C. at once - - - - - - - 1°48 (5) 

* 4 -: in four hours - an. - - - 10°12 (5) 
Incubator test (by smell) - - - - 7 = - - - - § All failed. (5) 


t Dissolved oxygen taken up from water - - - - : - 


The calculated oxidisability of this effluent, again using the same formula as for the limed liquor, is 85. The: 
percentage purification, as calculated on the “ oxygen absorbed” in four hours, is 80. The final effluent in this case- 
was not sufficiently purified to allow of anything like a true estimate being made of the “ work done” by the filter. 
It should be added that this effluent received its final purification over land. 


It is evident from the figures of analysis that, in the treatment upon a series of six contact beds of limed liquor 
made from strong steep water only, the liquor should be so diluted as to give a figure for “ oxygen absorbed ” in four - 
hours which does not much exceed 25; even then the final effluent will only be of moderate quality. Limed stee 
water is thus much more difficult to oxidise upon contact beds than limed liquor made from pot-ale showing an equa 

oxygen absorption from permanganate (cf. “Strength” of limed liquors). 








* This is a very rough estimate. 

+ One interpolation in each case. 

|! The figures for dissolved oxygen absorption in forty-eight hours and five days cannot be given, as in. 
several cases too small dilutions were used. 

§ Taken for granted in the case of the last sample, 


ABLE, D. 


The purification effected at Coleburn and Mortlach over the various periods may be shortly summarised in the 
‘following Table :— 














4 Pe ae 
oS © os Be i) ses] dog 
a, fgee |$8 |S2.| 2% [S85 / 385 
nc ~~ és 3 g p= | 
Sa (Sg8e| Sgh| Bes “a3 ES? |B 05 
; ft Se (Hoe BS Bas] see 58 a al} ese 
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Coleburn Filter. 
25th September to 3rd | Settled limed liquor AT7 ipo ar eb oe | aloe Good, 97°3 95°6 
November, 1906. rn steep water , 
only. | E 
‘7th November to 4th | Settled limed liquor 644 —1 8to9 | 5,480 | High Class. | 100 96°71 
December, 1908. pa steep water (say, 8°5) 
only. 
‘8rd November, 1906, to Settled limed liquor 477 8'5 20 9,370T Good. 98°2 96°6 
7th March, 1907. from pot-ale plus all 
the other distillery 
liquors. 
‘8th March to end of June, | Settled limed liquor 347 15 20 6,640t | Very good 95°7 97°6 
1907. from pot-ale, spent apart from 
lees and wash water. solids. 
November, 1907, to June, | Settled limed liquor 279 6 20 5,460t | High class. 97°8 97°4 
1908. from pot-ale only. 
| 
|- 
Mortlach Contact Beds. 
Ast to 24th June, 1908. Settled limed liquor 294 | say,20|) 20 5,480§ | Poor. Not 93°2 93°5 
from pot-ale only. quite sufficient- 
. ly purified. 





* Working on the average about ten hours a day for six days in the week. 
+ Working continuously for six days a week. 
¢ Working continuously. 


-§ Working twelve hours a day for six days in the week. 
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Conclusions. 


1. The main conelusion to be drawn from the work at Coleburn and Mortlach is that the purification of 
distillery waste liquors on ene filters does not differ materially, as regards the aggregate oxidation effected... 
from the purification of sewage liquors. The distillery liquors being, however, so much the stronger, organically,. 
require to be treated in proportionately smaller volumes, after being sufficiently diluted. 


2. Quality of the Coleburn efftwent.—Apart from the salmon experiments, than which a more crucial practical 
test could not, we think, be devised, the analytical results show that the Coleburn filter, treating continuously: 
limed liquor made from pot-ale alone, at the rate of 20 gallons of limed liquor per cube yard per day (equivalent 
to 1°7 gallons of pot-ale), produced an effluent of very high class. | 


When treating, on six days per week, 20 selene of limed liquor made from 2 gallons of pot-ale, together 
"with the proportionate volumes of spent lees and wash water, the effluent was very good. 


When treating, on six days per week, 20 gallons of limed liquor made from 2 gallons of pot-ale plus: 
the proportionate volumes of steep water and the other distillery liquids, the effluent was also good, though 


not quite of such high class. 


3. A percolating filter plant, of sufficient size to cope with the mixed distillery liquors, is more than large 
enough to purify the steep liquors produced in the early part of the distilling season, When the steep liquor is 
very strong, it would be well to dilute it with water, so that the four hours “oxygen absorbed” figure does not 


exceed about 50. 


4, Contact Beds.—Our data as regards the treatment of distillery waste on contact beds are much fewer than: 
those for percolating filters. 'Taking them, however, in conjunction with the experience which we have had in the 
treatment of sewage liquors, it is safe to say that a cube yard of contact bed cannot be expected to deal with as 
much distillery waste as a cube yard of percolating filter. Still, with a proper system of contact beds, probably an 
average of about fifteen gallons of limed liquor made from pot-ale alone (equivalent to 1°5 gallons of pot-ale) could be- 
successfully treated per cube yard throughout the distilling season. The final contact effluent at Mortlach in June, 1908,. 
required but little further oxidation to render it of excellent quality. This could, we think, be best done by the 
method followed by Dr. Cowie in his experiments of some years ago, viz., by a further treatment of the final 
contact effluent through a percolating filter. Here, a rapid rate of percolation, say, up to 500 gallons per cube yard. 
per twenty-four hours, would probably be found quite sufficient. 


With a mixture of distillery liquors of greater organic strength, the volume would be smaller. Limed steep 
water is more difficult to purify upon contact beds than limed liquor made from pot-ale, the same figure for 
“oxygen absorbed” from permanganate being assumed for both. Limed steep water that 1s to be treated upon. 
contact beds ought not to have a figure for “oxygen absorbed” in four hours much above 25. 


6. Since the proportion of carbonaceous to. nitrogenous matter in distillery waste liquors is so much greater 
than in sewage liquors, the calculation of the percentage purification of effluents, on the basis of “oxygen absorbed ” 
from permanganate alone, might be expected to approximate much more nearly to the actual truth in the case of 
filter effluents from distillery waste. ‘The figures given in the two last columns of Tables B and C bear this out. 


GEORGE McGowan. 


Ealing, January, 1909. 
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APPENDIX IV. 


REPORT BY Mr. W. L. CALDERWOOD AND Mr. ROBERT D. LITTLEFIELD. 


Coleburn, 
Longmorn, 
Morayshire. 
December, 1908. 


To Tue Rr. Hon. tHE Eart or IDDESLEIGH, CHAIRMAN OF THE RoyaL CoMMISSION ON SEWAGE DISPOSAL. 


My Lord,—We have the honour to submit a report on direct experiments carried out at Coleburn Distillery jp 
order to test the effects, upon salmon ova and salmon fry, of the effluent obtained by the Commission’s method of 
bacterial filtration of distillery bye-products. 

We are, My Lord, 


Your obedient Servants, 


(signed) W. L. CaALpERWooD, 
Rosert D. LirrLeFrieELD. 





In the report to the Royal Commission on Sewage Disposal by one of us dated December, 1908,” ths process 
experimented upon by the Commission at the Coleburn distillery for purifying the exceedingly polluting waste 
liquors, bye products in the manufacture of whisky, is fully explained. The result of many analyses of the 
effluent, a study of the cla:s and amount of growths it would promote,and some minor experiments made with trout 
in a small burn into which the effluent was discharged, seemed to indicate that the effluent from this experimental 
plant would be harmless to fish life were it discharged into a fishing stream. The Commissioners were of opinion, 
however, that it was desirable definitely to ascertain whether an effluent of this class would be harmless to the ova 
and fry cf salmon, which in the early stages are recognised to be less hardy than trout, and accordingly the follow- 
ing investigations and experiments were made. 


In producing the effluent upon which these experiments were based, one unimportant modification in the method 
of working the plant adopted during the previous year was made. In ordinary practice a purification plant would 
have one day’s rest in seven ; but the special circumstances of these experiments required a constant flow of effluent, 
so the approximate amount of crude distillery waste liquor—pot-ale—that ordinarily would have been disposed of 
in six days, was spread over seven. We particularly wish to point out that no extraordinary precautions were 
taken to produce an excessively high class effluent. It was obvious that if the results of these experiments were to 
be valuable, such an amount of purification that could always be obtained, provided the directions for working the 
plant as recommended in the report above referred to, were faithfully carried out, should be the basis of this inves- 
tigation. In Table IV. figures of analysis of the effluent are given, 


Care was taken to avoid temporary stoppage of the plant by frost or snow. When necessary the temperature of 
the liquor in the settling tanks was kept 2 or 3 degrees above freezing point by means of a hot-water circulation 
system similar to that used in greenhouses. And the percolating filter, being in an exposed position, was roofed 
over with wood, thus keeping off snow and preventing the holes in the distributing arms from freezing up. 
During the whole period of the experiment the flow of effluent has been continuous. 


A hatchery was built near the purification plant, and our best thanks are due to Messrs. John Robertson 
& pine eee for the facilities they have kindly given us for carrying out the work. A plan of the hatchery is 
inserted. 


The structure was of wood roofed with felt. To keep out frost, the inside was lined with dried rushes and grass 
packed together, 4 inches thick, and a 6-inch packing of broom-tops lined the inside of the roof. The outside of the 
shed as far as possible was protected with a bank of earth to the height of the fish tanks inside the hatchery. 
Suitable ventilators and windows were provided. 


Inside the hatchery all the tanks were made of seasoned white-wood, joints tongued and grooved, and no paint 
or putty used. All inside surfaces of the tanks and of the water and effluent channels were charred. It was 
decided to make four distinct and simultaneous experiments with (a) salmon ova, (4) fry eight months old, and 
(c) parr twenty months old. 


Four pairs of tanks were arranged and labelled respectively A and A,, B and B,, C and C,, D and D,. 


In the first pair(A and A,) the undiluted effluent, deprived of its suspended solids by straining through shallow 
sand beds after leaving the percolating filter, was introduced. Since no natural stream can consist entirely of the 
effluent resulting from the purification of distillery waste liquids, this test must be regarded as quite exceptionally 
severe, 


In the secord pair of tanks (B and B,) the liquid consisted of 40 per cent. of effluent and 60 per cent. of water. 
Such a mixture as this could conceivably occur close to the outfall of a purification plant in a burn. 


In the third of tanks (C and C,) we used a mixture of 4 per cent. effluent and 96 per cent. of water. This 
we ae would be the maximum proportion of effluent that in practice would occur in a fishing stream of any 
importance. 


In the fourth pair of tanks (D and I),) we used the water supply alone as a control experiment. In 
connection with this experiment we ought to say that the supply consisted chiefly of surface water draining 
from neighbouring hills, mostly uncultivated, collected in a dam, with a proportion, probably 20 per cent., of spring 
water. On analysis (see Table III) the water did not equal in purity that found in many Highland burns 
and certainly would not have been considered satisfactory as a permanent supply to a hatchery. 


As the total volume of effluent from the continuous filter amounted to 4,000 gallons per twent eo hours, 7@.e 
2,000 gallons per twenty-four hours for each of the first pair of tanks from which the ss Sei except those 
of the control experiment, had to be supplied, this factor determined the rate of flow. To obtain accurate com- 
parison a similar flow of water was maintained in the control experiment. 


* See Appendix II. 
6225—VI. . H 
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The proportion of effluent to be delivered into tanks Band B,, C and C,, was obtained by a simple arrange- 
ment of taps and bye: passes, 27de plan. The inlet and outlet of each tank was over a Y notch—the inlet V being 
6 inches higher than the outlet. When filled to the overflow V notch each tank had a depth of 15 inches of liquid 
and a capacity of 140 gallons, Thus the liquid in each tank was changed about fourteen times in twenty-four hours. 


As the proposed experiments came within the meaning of the Vivisection Act, 98 and 40 Vic., cap. 77, it was 
necessary for the place to be registered and to obtain a licence and Certificate A from the Home Secretary. These 
formalities were complied with. o 


By the courtesy of His Grace the Duke of Richmond and Gordon we were provided with fifty salmon fry aged 
20 months, fifty parr aged 8 months, and a suitable supply of ova. 


The fish which supplied the ova were caught near Tugnet, Fochabers-on-Spey, on December 12th, 1907, at 8 a.m. 
and the fry collected about the same time from the Duke’s rearing ponds. About 30,000 ova—the mingled spawn 
of six fish— were received. The consignment was despatched by train to Elgin and conveyed to Coleburn in the 
usual fish tanks and egg-carriers. By noon the same day all the young fish were safely transferred into the water- 
tank D. Of the ova sent we used about 12,000, the remainder being taken back to the Duke’s private hatchery at 


Fochabers. 


Into one of each pair of tanks ten of each age of the fry were put. The bottom of the tanks in these cases was 
covered with gravel which had been previously sterilised by boiling. The tanks containing the young fish were A, 
B, Cand D. Into the other of each pair was put a grille carrying about 3,000 eggs, supported on bricks 9 inches 
from the bottom—6 inches below the surface. These tanks were covered over with sacking during the hatching 
period. The tanks containing the ova were A,, B,, C, and D,. The following morning the fish were all vigorous 
and the few eggs which had been damaged by handling, or in transit, were removed. 


A daily record has been kept of the maximum and minimum air temperatures recorded in the hatchery, and of 
the liquid in each tank (see Table I.). Generally twice a week the amount of dissolved oxygen in each pair 
of tanks has been measured and similarly the amount of this oxygen consumed on incubation for three days at 65° F. 
Also twice a week a full analysis of the effluent has been made and the amount of purification effected by the filter— 
as measured by the oxygen absorbed from acid permanganate in four hours at 80° F.—was recorded generally on 
alternate days (see Table V.). 


The grilles were inspected daily for dead eggs and these were removed and the number recorded. 


During the first month from time to time one or two of the smallest of the younger fry were found dead in 
the tanks. It was obvious they had been killed by the older and larger fish. To prevent this and whilst there were 
still some of the young fry living in each tank, the two ages were separated by a perforated zinc screen. At the 
same time a few more small fry were obtained from Tugnet. Since this time no dead fish have been found in 
tanks A, B, and C. Five small ones have been found dead in D—the pure water tank. During the whole of the 
period there have been no deaths amongst the older parr. 


The fish have been fed generally twice a week. Various foods have been ‘used but chiefly boiled and minced 
beef, dried shrimps, fish meal and broken biscuit. Any one of these foods seemed equally acceptable to the fish. 
Any uneaten food was removed from time to time to prevent moulding. During the whole period both sizes of 
fishes have been uniformly vigorous and have fed well. The development in both ages of fish in all the tanks was 
even and well marked. Undoubtedly the fish of both sizes in tanks A and B throve well and we think showed the 
greatest general development. (Cf. Tables of sizes in the Addendum). We think there is no doubt that the 
modicum of nutrient organic matter contained in the effluent promoted the growth of minute forms of fish focd 
and that the fish found this agreeable. That percolating filters treating oxidisable liquids form a suitable breeding 
place for swarms of flies is a recognised fact and we know that the effluent from the filter in this case brought 
with it some small worms despite the straining beds and that these worms were devoured by the fry. 


Figures of chemical analysis of typical samples of the effluent are given in Table IV. 


In Table V.it will be observed that the effluent was always well aerated as it entered the hatchery. We 
wish to call particular attention to the fact that the organic matter contained in it was capable of only a relatively 
slow absorption of dissolved oxygen. ; 


Generally on incubating a sample of the effluent for three days at 65°F. considerably less than half the 
dissolved oxygen was consumed. This is distinctly less than the rate at which a stream of it would be capable of 
taking up oxygen from the air. 


Hatching.—It is the experience of those who undertake fish hatching operations that the period of incubation is 
much influenced by the temperature of the water, a relatively high temperature accelerating, and a low temperature 
retarding, the period. 


In the four pairs of tanks at Coleburn considerable differences of temperature were experienced at times, owing 
to the open nature of the percolating filter rapidly reducing the temperature of the effluent passing through it during 
cold frosty weather, while the temperature of the water supply, mixed to a greater and less extent in tanks C and B 
and used entirely in the control tanks D, followed the air temperature slowly in the normal manner. The result of 
this was that the tanks in which the effluent was used alone, or in which it was used in large proportion, maintained 
a lower temperature than those in which water bulked most largely. 


The highest mean temperature being found in tank D,, we expected that hatching would first take place here ; 
and this was realised. The first alevins appeared on the 112th day and the majority hatched out between the 114th 
and 116th days. It has already been noted that a certain number of eggs which had been brought from Tugnet 
were not required, and were carried back by the attendant to the Fochabers hatchery. The majority of those 
hatched out, we are informed, on the 112th and 113th days. 


Tank C,, which had only 4 per cent. of effluent and was therefore most nearly approximated in temperature 
to the control experiment tank, was next in order. Alevins commenced to appear in this tank on the 113th day, 
and the bulk hatched out on the 116th day. 


In tank B,, hatching was slightly slower but equally successful ; it began on the 118th day, and active hatching 
occurred on the 122nd day and lasted till the 125th day. This tank, it will be recollected, contained 40 per cent. of 
effluent. es mean temperature for twenty weeks was only one degree higher than the mean of the effluent for the 
same period. 


The altogether exceptional test in tank A, alone remained and we should not have been surprised if, under such 
unnatural conditions, the hatching of this grille of ova had turned out only a partial success. Hatching had only 
just begun on the 121st day when a spell of very cold weather set in. During sixteen days following the first hatch 

only fifteen alevins appeared. Although this period occurred in the middle of March the mean tank temperature 

during these sixteen days was only 36° F. On the 137th day, however, hatching became general and vigorous, and - 
in three days the whole of the grille was cleared. 
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A most successful issue was therefore obtained even in this tank af undiluted effluent coming directly from the 
filter. 


It appears to us that this result requires little comment. The test was more severe than could ges occur 
in nature in the neighbourhood of any distillery at which the Commission’s method of treatment might be adopted, 
and yet the ova were not injured in any way. In the event of an effluent of the nature here experimented with 
being run into any spawning streams, the retarding effect of the low temperature would not be felt, and. we have no 
hesitation in saying these experiments show that no deleterious influence of any kind would result from the 
treated diluted potale, spent-lees, and steep water. With regard to the long period of incubation, it may further 
be said that in experiments made to test the effect upon ova of water kept near the freezing point under good 
hatching conditions, hatching resulted in about 13v to 135 days, so that, even apart altogether from the question ‘of 
the effluent, the result harmonises with hatching in pure water at a low temperature. 


Glancing now at the loss of ova during incubation, we are also able to show a condition which would be 
regarded as quite satisfactory in a hatchery using spring water alone. Each grille was estimated to hold about 3,000 
ova. The actual number of dead eggs removed from each was as follows :— 


From A, - - - - 159. 
” B, & <p) ae bad 161. 
” C, bad 7 r - 182. 
“ D, - - - - 241, 


Growths occurring on the various Tanks.—We anticipated that during the progress of our experiments we 
should be able to study the nature of the growths that would occur in the mixture in the various tanks. We may 
say at once that the amount of the growths in the tanks was very small. In quantity there was very little to choose 
between the four experiments, probably the amount in tanks A and B rather exceeded the quantity in C and D tanks, 
though in C in one part the growths were greater than any other tank. Generally the length of the growths did 
not exceed one inch with the bulk not longer than quarter of an inch. All the growths were white or 
grey, no green algz were observed in the hatchery, probably by reason of the absence of sunlight. In channels 
outside the hatchery carrying the same liquids, green alge were abundant. 


We observed that after the first five or six weeks the growths in the tanks did not increase in size or amount. 
In course of time the growths became coated with fine suspended solids, settling on them from the liquid in which 
they were growing Frequently this was sufficient to cause them to break away. We think it is highly probable 
that the growths were roughly proportionate to the amount of nutrient matter available and that a stage 
of equilibrium results and the growths do not increase in size. Three samples were collected and sent to the Director 
of Kew Gardens for identification.—1. From the water supply experiment ; 2. From tank C ; 3. From tank A. 


Sample I.—The growths were taken from the box delivering the water supply to tanks D and D,. Similar 
growths occurred in the tanks themselves. They were grey white in colour. They were Andentified as chiefly 
Fusoma parasiticum Tubcef together with Apodya lactea, Fusoma parasiticum is abundant in the vicinity of the 
hatvhery. A practically pure culture of it grows on the top of the percolating filter so luxuriantly that at intervals 
it causes clogging and has to be removed. It is a very common humus flora, and as its name complies, is a parasite 
which is said to attack and spoil young coniferous trees. 


Apodya lactea is commonly regarded as “ sewage fungus” and at first blush it would seem somewhat unpleasant 
that our water supply to the hatchery should promote such a growth. We have already noted the source of the 
supply. It seems evident that minute growths of this fungus are inevitable when there is a modicum of nutrient 
organic matter in streams where the spores of the fungus are abundant. 


Sample II. was taken from the mixing tank supplying tanks C and C,. This particular sample was the most 
luxuriant sent, some of it was growing on a little oat-meal that had been used six weeks previously to stop a leak 
in the tank. Apodya lactea was present in greatest quantity, also considerable percentages of Achlya oblongata and 
Aphanomyces stellatus. It is noticeable that Fusoma parasiticum was not found in this sample. 


_ Sample [1L—This was the mixed growths occurring in tank A. It consisted chiefly of Apodya lactea, Achlya 
oblongata, Aphnaomyces stellatus, Saprolegnia hypogyna, Pythium proliferum. 


The following remarks were made by Mr. G. Massee, who wrote the report for the Director of Kew Gardens :— 
“Tn Samples II. and III. the composition of the water has proved detrimental to the growth of green alge of 
which not a trace has been found. On the other hand members of the Saprolygneacee find such conditions congenial 
and are represented by five species in addition to various sterile forms that cannot be determined.” We are 
inclined to think that the absence of sunlight must have had a marked effect on the character of these growths—for 
in Sample I. the growths occurred in the pure water supply tank. Again, outside the hatchery in open channels, 
green slows were abundant both before and after passing through the hatchery. 1n addition to the saprophytic 
fungi in A noted above, we also identified Saprolegnia ferox, the “salmon disease fungus,” which grew rapidly on 
uneaten food, dead eggs or dead fish left in the tank for two or three days. This fungus is not the cause of salmon 
disease, but occurs after the action of a bacillus—bacillus salmonis pestis. It grows very rapidly on a wounded fish 
even though it is living.* The fungus throve equally well in all four tank experiments if dead animal matter 
were left in them. We have not found it growing on the living fish in these experiments, 


The presence of these growths apparently had no effect whatever on the fish—indeed we think it could hardly 
be otherwise, for in nature a fish is frequently in contact with growths of far greater amount and which we have 
reason to believe under microscopic examination would reveal the presence of some at least of those found in our 
experiments. 


We have made the following experiments on living fish with regard to the effect the unpurified liquor would 
have on them :— 


J. A strong parr died in two minutes in undiluted pot-ale. 


Il. A strong parr one year old placed in the “liquor” as made up for treatment on the percolating 
filter showed distress in four minutes and was dead in forty minutes. 


III. Three similar parr were placed in the limed liquor as in II. in separate beakers :— 


(a) The fish was given two and a half minutes in the liquid, and then, in obvious distress, was 
placed in the pure water tank. This fish died next day. 


(6) The fish was four minutes in the limed liquor and then placed in the water tank. It was 
found dead the next morning. 


(c) A fish was kept for thirty minutes in a somewhat weaker liquor, then transferred to pure 
water tank. In this case the fish lived for three days but it was never at all vigorous. 


IV. A parr was kept for ten minutes in a freshly-made mixture of one part of pot-ale and twelve parts 
of water, and then transferred to the pure water tank. It was found dead in the tank thirty-six hours later. 


mani, ‘Shiai these experiments amply demonstrate the harmful effect unpurified distillery waste liquors have 
on fish life. 





* «<The cause of salmon disease,” by J. Hume Patterson. 1903. 
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CONCLUSIONS. 


In summing up the conclusions to be drawn from our experiments we consider that we have proved that the 
effluent obtained by the method of bacterial purification of distillery waste liquids, as adopted by the Royal Com- 
mission on Sewage Disposal at Coleburn and carried out in accordance with the Commission’s directions, is abso- 
lutely harmless to the ova and young of salmon, and therefore, of course, to hardier fish, e.g., trout. It has been 
shown that not only did the ova hatch out well and the alevins thrive in dilutions of the effluent, but also in the 
effluent undiluted. The parr of both ages in all three experiments did excellently. They were always vigorous 
and fed well and compared most favourably with those in the control experiment. 


The hatchery experiment was concluded on June 16th, 1908, thus for six months the conditions in the various 
tanks had been kept constant. At this time the fry were from eight to ten weeks old and all in good condition. 
Before dispersing the fish the effluent from the percolating filter was cut off from the hatchery and water 
from the dam was allowed to run through all the tanks for three weeks. This change had no apparent effect on. 
the fry or larger fish. During the last fortnight—June 20th to July 3rd—the weather was exceedingly hot and dry 

_and the temperature of the water supply frequently reached 70°-72° F. and as a consequence the mortality amongst 
the fry was heavy—from 100 to 150 dying per day. The larger fish were not inconvenienced. ; 


On July 2nd and 3rd the tanks were emptied and the fish disposed of as follows :— 


The fry from tanks A, B, C, D, were sampled and specimens preserved—the remainder in A, B, C, were mixed 
together and about 3,000 were conveyed to His Grace the Duke of Richmond and Gordon’s rearing ponds at Tugret 
in the hope that some of them would survive and reach the smolt stage.* About 250 were placed in a pond of spring 
water at Coleburn. All the fry in D were put into the Cole Burn. Of the larger fish—three parr and three smolts 
from each tank were preserved as specimens and the others put into the Cole Burn. This burn joins the River 
Lossie about five miles lower down. 


Our investigation throws a new light on the question as to what is to be regarded as a polluting liquid in 
relation to a fishing stream. As far as the fish were concerned it was evident the effluent has no toxic properties 
and that no harm results from the lime used in the settling tanks prior to the distribution of the liquor on the 
percolating filter. Chemical analysis of the effluent shows the presence of organic matter in a considerately 
greater amount than is found in a typical Highland burn. But this organic matter is in a stable condition ; it is 
not readily oxidised and therefore does not deprive a stream into which it may be discharged of its dissolved 
oxygen. In fact the effluent itself as entering the hatchery was always well aerated. Organic matter and oxygen 
are both undeniably necessary to fish, and this effluent contained them. 


As regards the quantity and nature of the growths occurring in the tanks, the conditions prevailing in the 
hatchery were the most perfect for their development, z.e. almost still water and absence of sunlight, yet in quantity 
they were very small and their effect was nil. 


Finally we have no hesitation in stating that no harm whatever can result to fish and fish life in the discharge 
of an effluent of this character into a stream. 



































TABLE I. 
Daily Temperature Records. 
Hatchery Air : 
Date. | Temperature: A. | B. | C. D. | Remarks. 
1907, Max. FE Min. 
December 14th, 40 36 355 of 38 38 During first week of experiments the 

effluent was not very free from sus- 

15 - 40 34 34 36 37°5 38 pended solids. Quite bright after 
December 20th. 

16 39 34 36 36°5 375 38 

fir ek 43 39 40°5 39 39°5 40 

1S) 46 41 40°5 41 41 41 

19 - 44 39 40 40 39°5 39 

20 - 42 38 37 39 40 40 

2a 40 37 37 38 38°5 39 

22 ~- 42 39 39 39°5 39°5 40 

23 «= 44 37 37 38 39 39 

24 44 35 35 38 38'5 39 

25 - 39 35 36 37 38°5 39 Saprolegnia ferox identified on a dead 
fish (small) in A. 

26 - 39 35 34 36 37 37°5 

27 - 38 35 33 36 37 37 Very cold weather—much snow. 

28 - 37 34 33 35°5 37 37 Two small dead fish in A. 

29 ~=- 38 32 32 35 36 37 

30. - 36 32 32 36 37 38°5 

31 - 36 32 32°5 36°5 36°5 38 | Dead eggs removed to date, January Ist. 
weA, 13.) Ba 14. Ce Age 











* NOTE.—In December 1908, we learned that the growth and development of the fry which we sent to Tugret had 
been quite normal. 











Date. ote 

1908. Max. Fo Min. 
January 1 36 32 
2 37 32 

3 35 32°5 
4 36 34 
5 37 32 
6 38 34 
7 38 37 
8 40 36 
9 38 36 
10 38 35 
iui 38 36 
12 39 38 
13 37 33 
14 40 36 
15 38 36 
16 44 40 
17 48 40 
18 50 39 
19 48 36 
20 39 36 
21 41 35 
22 38 36 
23 44 34 
24 44 34 
25 41 36 
26 42 38 
27 44 38 
28 44 36 
29 38 =. 35 
30 38 34 
31 38 35 
February 1 38 33 
2 38 33 
3 42 36 
4 39 35 
5 42. 36 
6 46 38 
7 44 40 
8 47 42 
9 42 38 
10 42 38 
11 52 42 
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TABLE I.—continued. 


Daily Temperature Records—continued. 





A. 


32 
32°5 
33°5 
33 
37 
36°5 
33 
34 
33 
35 
34 
33°5 
36 
35 
41 
43°5 
39 
34 
35 
35 
34 
37°5 
34°5 
38 
36°5 
39 
35 
33°5 
34 
34 
32 
33 
35 
33°5 
38 
38 
40 
41 
37 
39 
41 











B. 


37 
36°5 
37 
37 
37 
37°5 
38 
37 
37°5 


36°5 
38 
37 
40 
41 
4] 
37 
38 
37 
36 
37°5 
38 
38 
38 
39 
37°5 
36°5 
36 
36 
35 
35 
36°5 
36°5 
37 
39 
40 
41 
38 
39°5 
41 








C. 


38°5 
38 
38°5 
38°5 
38 
39 
39 


38 


38 
38°5 
38°5 
38 
38 
38°5 
39 
40 
4] 
40 


38'5 
38 
37°5 
38 
38°5 
38 
39 
39 
38°5 
38 
38 
36°5 
36 
38 
37'5 
38 
38 
39 
40 
4] 
40 
40 
41 














D. 


39 
38°5 
39 
39 
38°5 
39 
39 
38°5 
385 
39°5 
39 
38°5 
38 
38°5 
39°5 
40 
41 
40 
39 
39 
38 
38°5 
38°5 
39 
39 
39 
39 
38°5 
38 


36°5 
36 
38 
38 
38 
38 
39 
40 
41 
40 
40 
4] 








Remarks. 


Two small dead fish in D. 


Samples of growths sent to Kew. 


a 


Dead eggs total to January 15. 

Agjs0.>. B,. 44 Cee. D,, 49. 
Separated small and large parr by per- 
forated zinc screen. 


Supply of small parr received and put 
into tanks. 


Noted development of eyes in ova in- 
B,, C,, D,. None in A,. 


Dead eggs total to February 1st. 
A,, 63; B,, 75; Oj, 49; Dj, 104... 


Killed a small parr by accident in B:. 


Water supply became clogged during 
night and ova in D, were just out of 
water at 7 a.m. 
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TABLE I.—continued. 


Duily Temperature Records—continued. 











o | D. 





Date, | ay es | B, 
1908. Max. Fe Min. 
February 12 48 46 42 42 42 
13 46 38 38 40 40°5 
14 42 40 40 40 40°5 
15 49. 37 37 39 39°5 
16 44 38 36 38 39 
17 40 34 35°5 37°5 38°5 
18 44 38 38 39 40 
19 40 37 36 37°5 39 
20 42 38 39 39°5 40 
21 48 43 43 42 42 
22 42 38 39 39 40 
23 42 36 33 37 38 
24 40 36 36 37 38 
25 42 37 37 38 39 
26 40 38 36 38 39 
27 40 36 33 37 38 
28 40. 32) 32 35°5 37 
29 38 Meets 33 36 38 
March 1 - 40 35 33°5 35 36 
oe 41 36 33°5 35 36 
3 - 3934 34 35 35°5. 
a 40 34 33°5 35 37 
54 42 32, 32 36 37°5 
6 - 40 26 35 37 38 
7 = 40 236 35 37 38 
8 - 45° 36 36 37 38 
ci 407)" 38 37 37°5 37°5 
10s 40 38 38 38 38 
mi be 44-36 37 37°5 38 
125 45 37 36°5 39 39 
13 - 42). 37 36 37°5 39 
14) 44. 37 36°5 38 39°5 
15 - 46 35 36 38 39 
4G. = 43 35 34 37 39 
Dg 46 36 37 38 39°5 
18 - 48; 38 37°5 38°5 39°5 
19 - 41 35 33°5 37h. 39 
20 - 46 36 33 37 39 
ai - 47-32 35 37 39 
Hk 4634 35 37 38°5 
a 5039 39 39 39°5 
24°- 54 40 41 41 41 





























38°5. 


40 
39 
40 
42 
40 
39 
38 
39 
39 
39 
37 
38°5 
36 
36 
35°5 
37 
38 
38 
38°5 
38°5 
37°5 
38 
38 
39 
39 
40 
40 
39 
40 
40 
39°5 
39 
39 
39 
39°5 
4] 








Remarks. 





Total eggs removed to February 16th. 
Ai, 79; Bs, 93; C.,.54° D7) 194. 


Small fish dead in D. 


Very wintry weather to March 2nd; much 
snow. 


Small fish dead in D, 


Water supply very muddy ; heavy spate. 


Small fish dead in D. 

During week April 12th-19th there was 
considerable increase in growths and 
deposits on ova in A,, B, ; less in C,; 
ova in D, very dirty. Gently moved 
the eggs with a feather to remove this. 


Total eggs removed to March 20th: A,, 
G4 Bs LL, 67s Diver 


Small fish dead in D. 


Date. 
1908. 
March 25 - 
% - 
27 - 
28 - 
29 - 
30 - 
31 - 
April 1 - 


© ie 2) aI fon) or we wo bo 
‘ 


ive) bo bo bo bo bo bo to 

ort m nm FF WwW YH YH YH KF Se Se Et OS tO el llr le 
= = bo _ oO CO co ~I fon) oOo Hes (Jt) bo me oOo 
‘ ‘ ' ‘ t 1 i] t t t e 5 ty ‘ 4 ‘ t 4 ‘ 4 e 


May 27. 


Hatchery Air 
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TABLE I.—continued. 


Daily Temperature Records—continued, 









































| Temperature. A. | B. | C. | D. bemarigss 
[ 
Max. Fe Min. 

46 40 38 39 40 40 

45 38 39 38 39 39 

47 38 39 39 39 39 

49 36 38 38°5 39 39°5 

54 47 45 42 41 41 

54 36 38 39 40 40 

48 39 38 39 40 40 

44 37 35 | | 38 39 39°5 

57 40 41 4] 41 Al Started hatching in D,. 

54 39 41°5 41°5 41°5 Al‘S Started hatching in C;. 

44 40 39 40 40 40 

48 35 37 38°5 39 39 

| 48 37 40 40 40 40 

52-336 38 39 40 405 | Small fish dead in D. 

54 49 45 43 42 42 Hatching started in B,. 

48°. 36 45 43 43 43 Total eggs removed to April 10th : Aj, 96+ 
B,, 138; C,, 103; D,, 209. 

52 38 43°5 40 41 41 

53 38 44 43°5 43 43 

50. = 38 43 40 41 41 Started hatching in A,; very few out. 

54 37 46 45 42 42 

54 36 42 40 41 41 

52 38 45 41°5 43 » 43 

51 38 45 41 42 42 

51 42 44°5 43 43 43 

52 39 41 42 43 45 Very wintry weather April 19th to 22nd. 

48 38 38 40 41 “41 Finished hatchingin D, Total eggs removed 
241. Finished hatching in B, and C,. 

44 38 41 39 41 41 Total eggs removed : B,, 161 ; C,, 132. 

47 36 37 39 41 41 

40 36 38 38°5 40 40 

40 36 34 38°5 41 4] 6 degrees of frost at night. 

42 32 34°5 38°5 40 40 10 degrees of frost at night. 

44 38 39 39 41 41 

54. 33 35 38 40 40 Hatching out very rapidly in A, on 26, 27 

46 40 40 39 41 41 - 

51 38 42 42 42 42 

53 38 43 43 43 43 Finished hatching in A,. Total number 
of eggs removed=159, 

56 40 47 45 44 44 

54 46 51 45 45 45 





Note.—Many alevins have escaped into adjacent tank 
to D probably 200, and same in B, to 





B. They have been 


Following alevins have been removed dead 
from tanks to May 2nd. 
eB C D 

21* 7 64t 29. 





of pair—the common bottom having sagged. Mostin De 


kill 


: € ed by the larger fish. Leaks have been stopped. 
* Twelve of these hatched before April 26th and being weakly succumbed to severe weather April 23rd-2ith. 
+ About half of these were killed by accidental breaking of grille by Mr. Robertson’s dog. 
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TABLE II. 


Hatching-out Dates. 

















Tank. First alevins appeared on the Bulk hatched out between the 
AS 121st day. 137th and 139th day. 
B.. 118th ,, 122nd - 125th ,, 
C,. 113th ,, 115th - 116th ,, 
De 112th ,, 14th - ll6th ,, 





Note in A,.—Between 121st and 137th days not more than 15 alevins appeared—the majority of which died 
in the bitter weather experienced about the 131st day. When general hatching commenced it was rapid, and alevins 


were strong. 


TABLE IIL. 


Analysis of Water in Tanks D and D,. — Parts per 100,000. 


























— ; January 7th. | February 15th. March 9th. 
Ammoniacal Nitrogen . - - - 0°0034 0°0034 cee ne 
Albuminoid Nitrogen - - - - 0°0072 0°0057 00201 0°0125 
Oxygen absorbed in four hours - - 0°256 0°083 0°454 0°265 
Dissolved oxygen - - -~ - 0.980 —_— se — 
Nitric Nitrogen- -— - - - a 0°05 0°104 0°03 _ 
Chicnus - - - - tah | 2°42 2°19 — — 











Note March 9th—Water supply was turbid, heavy spate. 
(a) Water before filtration. () Paper filtere?. 
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ADDENDUM. 


GrowTH OF PARR AND SMOLTS IN TANKS. 


With reference to the statement that the young fish in the tanks containing the {effluent in various strengths 
throve well, and that they showed greater growth than the fish kept in water, the following measurements, bearing 
out this statement, are of interest :— 








o, Tank A. Tank B. Tank C. Tank D. 
Undiluted Effiuent. 40 per cent. 4 per cent. Water. 
C.m. C.m. C.m. | C.m. 
Parr - - - : 9 TD 9°6 75, 5'3 
Smolts - - - - 13°5, 13°6, 16°7. 19°7, 12°9 TES iS 1s U Lis, fou, 132 





* 





These measurements were taken towards the close of the experiment—in May, 1908. The parr were then 
thirteen months old, and the smolts twenty-five months old ; the parr had spent half the natural period of life in 
fresh water previous to the first descent to the sea, the five last months of which were spent in the Coleburn 
hatchery, and the smolt had completed or practically completed that period and had assumed their silvery coat. 


With hand feeding under artificial conditions a very marked variation in growth undoubtedly takes place, a 
small percentage of any one lot of fry growing to a size much above the average. So great has this discrepancy 
sometimes been at the Cunninghaugh Ponds, from which these young fish were brought, that specimens in the 
possession of one of us of fish one year and nine months old show extreme measurements of 10°3 c.m. and 28°8 c.m., 
or practically 4 inches and 8} inches. Under natural or wild conditions these differences do not seem to occur. 
Large numbers of smolts have been examined and measured in the Tay, and no salmon smolt was noticed of a 
greater measurement than 19°0 c.m. while fish of 18°0 c.m. were extremely rare. The average size at time of migra- 
tion was found to be 15°2 ¢.m. or about six inches. 


With the conditions which obtained at Coleburn it is natural to expect that a somewhat exaggerated variation 
might exist as has been noticed amongst fish which are hand fed. In addition to the hand feeding also must be 
mentioned the apparent fact that the bacterial filter, owing no doubt to its open formation, seems the receptacle of 
numbers of flies of various sorts, and that the larve of these flies are carried off in the effluent. The larve were 
found in considerable numbers in the tanks, and although the extent to which they formed food for the young fish 
is not known, the presumption is that the feeding was increased owing to tuis source of supply. 


At the Duke of Richmond’s ponds at Cunninghaugh the average size of thirteen months old parr is fully 
43 inches, the size of twelve months old fish being 44 inches and of fourteen months old fish 5} inches. Taking 
11°5 c.m. as representing the average growth at Cunninghaugh, the parr at Coleburn show about an inch less of 
growth on an average, approximating much more closely to the condition found in nature: and the fish in tank D are 
the smallest. The Cunninghaugh fish assume the silvery coat of smolts when from 6 to 7 inches in length, 
and the average length of twenty-six months old smolts, ready for the first migration, is given as 7 inches. The 
Coleburn twenty-five months old smolts are again smallest in the tank containing water, varying from 11°4 to 13°2c.m. 
or 44 to5} inches. These are small fish as compared to the unconfined smolts found in rivers. The tanks con- 
taning percentage of effluent show fish of better growth. In the 4 per cent. mixture 11°8 to 17°0 c.m., or 43% to 63 
inches. In the 40 per per cent mixture, the largest fish of any occurred, viz., 19°7 cm. or 72 inches. The average for 
this tank is brought down, however, by 12°9 c.m. being the measurement of the other fish referred to. In the tank 
containing the undiluted effluent the fish vary from 13°5 to 16°7 c.m. or 5} to 6% inches, measurements which 
compare well with the measurements of smolts in nature. While too much stress need not be placed upon the 
measurements of so small a number of fish as compared with fish either in the wild state or reared in large ponds, 
it is none the less valuable to note that amongst fish kept in four tanks of precisely similar dimensions under the 
same roof, those living in the effluent or in a mixture of effluent and water attained to a distinctly better size. 
than did the fish kept in the local water supply alone. 


6225.—VI1. I2 
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APPENDIX V. 


TABLES OF ANALYSES. 


The following Tables of Analysis give most of the results obtained during the Commission’s experiments on the 


purification of distillery waste liquors. In order to avoid unnecessary detail, a number of the figures have been 


averaged, one or two separate typical analyses being added for explanatory purposes. The figures of the other 
Tables it has either been impossible or undesirable to average. 


The analyses have been made by the methods described in the Fourth Report of the Commission, Vol. IV., 


“Part V. The following particulars may, however, just be mentioned :— 


1. Glass-distilled water was used in the determination of the Ammonias ; 
2. The Permanganate employed in the “Oxygen absorbed” test was the “strong” solution, de. 


3 Permanganate ; 


3. The determinations of dissolved Oxygen were done by Winkler’s (Manganese) method, as modified by Rideal 
and Stewart ; 


4. The incubation temperature for rate of absorption of dissolved Oxygen was 18° C. (65° F.), except in the case 
of Tables 8 and 9, when the temperature was 27° C. (80° F.) 


These analyses and the other chemical work connected with the inquiry were partly done by Mr. R. D. Littlefield at 


Coleburn and partly in the laboratory at Ealing. The work at Ealing has been mainly done by Mr. A. C. Carter, F.I.C., 
Mr. A. F. Girvan, B.Sc., and Mr. W. G. Winterson, B.Sc. ; aud I should like to be allowed to draw the attention of 
the Commission to the able and thorough manner in which they have carried it out. 


oOo F WwW Ww 


~I 


16. 
. Mortlach.—Detailed fi 


18, 


19. 


GroRGE McGowan. 
Ealing. 


January, 1909. 


TABLES. 


. Analysis of typical samples of Pot-Ale, Steep Water and Spent Lees. 

. Coleburn.—Figures of analysis of Effluents obtained during the Maturing of the Filter (1906). 

. Coleburn.—Typical analyses of Limed Liquor and of Effluent during the period of Maturing theFilter (1906). 
. Coleburn.—Average figures of analysis for Filter treating Limed Steep Water alone (1906). 


. Coleburn.—Average figures of short analyses for Filter treating Limed Liquor made from the whole of the 


Distillery Waste Liquids (1906-7) 


. Coleburn.—Figures of the more detailed analyses for Filter treating Limed Liquor made from the whole of the 


Distillery Waste Liquids (1907). - 


. Coleburn.—Average figures of analysis of Limed Liquor and Effluent during the Salmon Experiments (1907-8). 


. Coleburn,— Average percentage purification, as measured by the Reduction in “Oxygen absorbed” from 


ry Permanganate, during the Salmon Experiments (1907-8). 


. Colebwrn.—Oxygen in solution in the Coleburn Effluent during the period of the Salmon Experiments (1907-8). 
10. 


11. 


Coleburn.—Average figures of analysis for Filter treating Limed Steep Water alone (1908). 
Coleburn.—Analyses of Growths from Effluent Channels, etc. ; 


. Coleburn.—Analyses of Air-dried Precipitation Sludge. 
13. 


14, 
aLb; 


Colebwrn.—Experiment on the addition of Nitrate of Soda to the Limed Liquor (1908). 
Coleburn.—Experiment on the addition of Sulphate of Ammonia to the Limed Liquor (1908). 


Mortlach.—Average figures of analysis of Limed Liquor made from Pot-Ale and of Effluents from the 5th and 
6th Contact Beds (1907-8) j 


Mortlach.—Treatment of diluted Pot-Ale on a Percolating Filter. 


gures of analysis of Limed Liquor made from Pot-Ale and of Effluent from 6th Contact 
Bed (1908). 


Mortlach.—Figures of analysis of Limed Liquor made from Steep Water and of Effluents from 3rd and 6th 
Contact Beds (1908). 


Wandsworth.—Samples of Waste Liquors from a Grain Distillery. 
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COLEBURN. 
TABLE 2.—-Ficurzes or ANALysIs of Effluents obtained during the Maturing of the Filter —-June to September, 1906. 
Parts per 100,000. 



























































Limed Liquor. Effluent. 
Quantity of Pot-| _ g = g 5 % 
Date. Ce eee 3 3, i 5 oS, z E 5 i a a Z ss & Remarks. 
hows. | Ef) EE | RSS| S| ae | eEE| & | ES 
aa | Sz |O8+| ae | Se |/28./ 2 | S 
a <q = < < = = a 
ee = 
1906. 

June 20th- = - 0°15 gallon. — — 114°8 | 0°05 | 0713 3°10 | 0°16 — Limed liquor 1 in 10. 
» 20th- - — 1°71 | 7°76 | 109°96 | 0°73 | 024} 1:40] 006) — * f 
Sh o5th + Pesci iontynns 0-78 | 6:42 | 1148 | 0°31 | 021! 4:03! 0-08 3°06 , . 

Q8th- = - — — 4 o— 90°22 | 0°24 | 0°24 772) 0144 = — 
» 29th - ORtR Ae O78 | 642; 1148 | 0°06 | G12]; 257] 009! 3:06 4 5 

July 3rd = 2) }) 025 ee o'79 | 5°90! 9708] 011] 037] 1:08] O17! 99 7 ‘ 
1 ath:< 10 — — | — | 98:16 014 [F019 | Vo7 oer) | 
= +*oth:- < dyad '6Oauen 1:22 | G01 | 2235 | 020] O12) 360/036 > 4:13 | Limed liquor 1in 5. 
A tiGth- 7 060, 122 | 6°01 | 223°5 | 0°09 | 0:20 705i) 016 Pay — 

S y18thie6 | AYO 122 | 601 | 2235 | 0:08] 057} 748] 016 114 | Filter rested 10 days. 
» 29th SS gsi ihe 0°60 | 652 | 9839] 008] 013} 216) 038) 3:34 | Limed liquor 1 in 10. 
& 30th - — | — | 9816} — | — ni PRLS Pe = 

Aug.’ 3id- o.- 1) OSB eee 0°60 | 652} ge39} — | — 1:80 | 1°03} 6:84 . . 
= oth: =) ogeamms — | — | 91°70] 0°04 | 023] 0°72 | 1°20 i = 
$e706th 2 a — — | — | 9420] -- | — 1792], 0°73. be * .. 
OR Beh os oes es — | — | 8925] 002] 016} 156] 127} — As 
BGA ye o- — — | — | gaea7 — | — 1:40 | O82; — = 
, 20th Bea = — — | — | loz74] — | — 1414. 016} tae on 
2S (oond -te =a OD ee et eae y . = 1337 04) J=t = 

Sept. 1st - - — — 3 oot = PiI2-|- 0742 — a 
ye. (:2nd"? a) amaoeoanaes —i lo | 93°80. [004 1023-4 1. 112 gemrBoer Sb 2 ; 
a | Oth +. (= decane mac ere = 05 OLE tad aa é ;, 
oth. - ese cele 1. 50 kt eee 150} =) |) 93 3 “ 
oe doth 2". eee — | — s651] — | — 150 | 033! 9°70 4 ‘ 
oo Roth she 1°80; — — 6210 | — = a Bs at a G3 9 » 
oi, 14th & | eon S| — se 63-601 ene 180} — | 62 : ‘ 
whe 15th. <A) Seana — |- 2-5 ¢e-0g)i te 277) — | 69 2 : 
» 17th -~ ©) oo some — | — | ee2f — | — 2°82-| — 62 F %9 
pv loth. 0 oeqemeee — | —-| 6749} — | — 279 | — 62 2 0 
ye Othieae | Sb -- | — |> 6749 [o— | 2°79 | 075 | 838 | ~ af 

| 














TABLE 3,—TypicaL ANALysIS of Limed Liquor and of Effluent during the period of Maturing the Filter. 1906. 
Parts per 100,000. 

















es 3) 
G2) 28] a2] ae Ree eee. Le hae 
So| ego | 5/85 | 99 | 46 |Sa .|Sy 2) So (See 
Date-—-1906. 8 > g e 6 S & S s oS 2 2 “ae © ee 5| 8 F Sse Remarks. 
See ae lee eS eee ee | oe eee 
2 ; ~ nD - xt — 
oa aa Be 2 ll ape FB = go 
Se | ee ES eee ee ee SPREE ya et | oe eee eee eS — 
Limed Inquor. 
June goths *a- | VI T5e) 1 po — |13°10 | 13°88 |109°96| : — ~- 
Effluent. 
June 20th - 0°73 | 0°24 | 0°40 | 0°02 | O06 | 1:13 | 0°30 | 1°40) + -- tree drawn soon after 
the start. 
August 8th - | 0°02) O16 | 062 | 0°03 | 1°27 | 1°94 | 028 | 1°56) -+ 0°23 | Effluent drawn when the 
filter had been going for 
ahont seven weeks. 
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CoLEBURN—continued. 
Tas £ 4,—--AVERAGE Ficures or ANALysIs for Filter treating Limed Steep Waiter alone. September—October, 1906, 
Average volume treated=5"2 gallons per cube yard per 24 hours, 
Parts per 100,000. 


ay 


Limed Steep Liquor. Effluent. 





RO oR ee 
3 3 ah ee a 
4% | 2% ae epeeeateog se: | eh |. 8S 
Bo ERS Be ae i O = & 30 
sz | 22 ee | ge [99 | “2 | 38 
eZ S24 = 3 @ a 
< ss Cle SE ee Se ee | ae 
Average : - 0'97 2°48 0°03 0'14 2°59 0°83 101 
Highest - - - 1°82 3°67 0°08 0°25 4°40 1°68 11°4 
Sarat f=) Ma) 6 hea 62 1°53 0:02 0°04 1°50 0°46 6°7 
No. of samples examined 3 3 3 3 11 5 7 











TypicaL ANALYSES. 








= 3 3 3 8 q oes 34 
. ° . 10 z os 3.3 
oe/Seiselad| 2 | £ leysigs al Bas |28 | #3 BS. Bo 
‘B& || fa0| 5a) 2 ws siwys Bes a @ gn anal As 
Detetme tense ee loa se | | & Beshes| geo) Sk ( a8 Bee es 
—_ Ss: ae; a 4 — ro) ont Be fo) ae) ——_ Ree, 
22/22/32 |72| 2 | 9 PetPis abe |ag| gs bee] 43 
Bi = = es Os Ss 
Limed Steep Water. 
October 22nd - =i bso lo als), 0 OOL LS — = 7°38 | 4°94 |54°45 | 171°4 —_ — ‘LOeteee 
Effiuent. 
October 22nd. - -| 0°03 | 0°25 | 0°54] 0-02 | 0:46] 1:05 | 043 | 2°85 | 232 | 58| 52] 630] 10°0 








eet 








_— AVERAGE Ficures of short ANALYsEs for Filter treating Limed Liquor made from the whole of the 


TABLE 5. 
November 1906 to June 1907. (Cf. Table 6 for more detailed analyses ) 


Distillery Waste Liquids. 
Average volume treated =20 gallons per cube yard per 24 hours, 


Parts per 100,000. 








Tandon Effluent. Periods of rest given to filter. 


“ Oxygen Novy. 18th—Nov. 29th. Feb. 24th and 25th 











3 
2 : 
1 2 | absorbed” in 4 5 2 % 
a4 hours :— 3 a 42 ae a Dec. 13th—Dec. Frost and snow, 
= ve nara tte G 5 2 ro) bs 3S 16th. Frost. 
0.5 ue — ae. 
SA aeeea e bel 28 em iiDocrecthalone Janno eon 
“os {Original Bo 5 lee Washing and re- 
o 3 |imeont filtration} #5 = “4 ES 6th, 1907. Frost and placing top 6 
~ "e ‘|through| “i | “ fa “sain inches of coke. 
a paper. Feb. Ist, 1907. 24 } April 21st. Filter 
hours. treated on the 
Average - -| 988 3°95} 359} 106] 13'5 Feb. 7th. 1907. 24 surface with solu- 
F Neties ; tion of caustic 
Highest -| 1272 | 1030] 810} 228] 196 | 48+ aks soda. | 
Lowest - -/| 511 1°30 1:08 0°16 6'8 8 — | Feb. 9th, 1907, 34 
No. of samples 64 60 55 30 36 5B | days. 





TypicaL ANALYSES. 


SS ——————————— CL LLL LTE CNL LEA EC CL EE 














Limed Liquor. Effluent. Remarks, 
; “ Oxygen ee 
B absorbed” in} -3 CS |e 
2S 4 hours. | 3 oO |s 
Date. aon Fo 2 ai 
a B > a | eo 
os he 5 om a 
$0: |g S132] > |. tobe 
bs sae lsee) *8 | & | 88 
by Sa jaca) aa }] 8 3 a 
oe) o — 3 roe) BA = Q 
ae Pe |S Em) & iM 5 
2 OF eaeele | 4 | 4 
| ae 4 8 
=. Reeth) Meee be Ug 
Jan. 8th, 1907 51° These figures may be taken as representing :— 
n. 8th, : 51°16 327 | 312! 090] 175 | + ‘pes Limed Liquor and corresponding 
effluent ; 
Mar. 13th, 1907. 127°20 4°60 | 3°12; 1°00} 150] + | Strong Limed Liquor and corresponding 
May 21st, 1907 97° = } effluent ; | 
y ’ : 50 2°41 | 2:20 | 2°24] 168} + | Average Limed Liquor and _ corresponding 
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CoLEBURN—continued. 


TABLE 6.—FicuREs of the more detailed Analyses for Filter treating Limed Liquor made from the whole of the Distillery 
Waste Liquids, January 8th to June 30th, 1907, 





Average volume treated=20 gallons per cube yard per 24 hours. 


(For average figures of short Analyses, cf. Table 5.) 


Parts per 100,000, 





















































Remarks. 





Filter arms jammed during night—-due 


* This figure is not included in the 


A duplicate sample of this effluent, with 
its suspended solids, required for its 
complete oxidation (by oxygen dis- 
solved in water) 8°8 parts of oxygen. 


A duplicate sample of this effluent, with 
its suspended solids, required for its 
complete oxidation (by oxygen dis- 
solved in water) 6°7 parts of oxygen ; 
and after paper filtration 2°8 parts. 


Limed Liquor. Effluent. 
2) a as 
a wo|-s © |S o] 2 | -s tw | 'h w& |MSO] B “a0 
BA ai ed. BA aa} 46 3.8) so = 
Jan. 9th - -| o60| 2°90| 56:16] 017 | 025 | o89| 312] + | 13°2 
, 16th -  -| 070] 6°60 |112°08} 0°09 037 | 065 | 416 | +. | 1272 
» 2th - -| o60{ 7:60 |117°60] 012 | 0°31 | 0°33 | 396) + | 122 
» Bist -. -]| 1:00] 870 | 96:00] 0°35| 06 |-0°34-| 7-04*} — } 12°0 
to snow. 
Feb. 15th - -  0'80| 450 | 70°40] 016] 023 | 0-49] 288] + | 168 
average. 
» 9th - -. 070] 510] 97°60] 012] 0:31 | 040] 300} + | 157 
» 27th - - 050 | 5°60 [10800] 0°30 | 0:34 | 0-49] 3:84] + | 187 
Mar. 4th - - 0'70| 5°40|117°60] 0°10] 0:30] 049] 210] + | 157 
» Mth - - 110] 4°50 [11620] 035 | 013] 120] 340] + 
April th - - 1-00| 670 | 9246] cos | 032] 1:41) 140| + | 168 
» 25th - Es o-40 | 4°70 | 72°74] 0:03 | 020 | o'73 | 138] + | 14°6 
May ‘th - - 0:40| 5°20 |1o0¢0| 004 | 022] 1°70! 1:95} + | 14°0 
» 5th - - °040] 680 | 97°50; 0°02 | 015 | 2°28 | 234] + | 17°3 
» Qlst. 060 | 680 | 97°50! 0-04 | o24| 224] 41) + | 168 
, 98th - ©- 080] 6-40} 89°70] 0-03 | 0-25] 1:64] 218] + | 197 
June 5th - - 080] 5-40] saes| 0-02 | 022| 122] a73] + | 197 
» 0th - -/| 1:00] 4:80] 68'80,-006| 019 | 1:62] 176] + |°196 
» 19th’ Je. -e O60AparaO war 0°02 |- O16 | 2°02) 184] + | 15° 
Average - - 0°69 | 5°61|92°0| 012 0:28 / 112 2°61 15°8 
Highest - -| 1:10] 870 [1176 | 0°35 | 0°56 | 2°28 | 4:16 19°6 
Lowest - -| 040| 2:90] 561 | 0°02 | 015 | 0:33 | 1°38 12°0 
No. of samples-| 18 | 1¢°|.18 1 /ae-}a8.|eis | a7 | 18 °|-17 



































‘kpoatjoodsea ‘oaqt sod ‘0°0 gp.g pure 12.4 ‘G1.g 0} quapeatnbe are goinSy osoyy, 
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- CoLEBURN—continued. 


TABLE 8.—AVERAGE PERCENTAGE purification, as measured by the reduction in “ Oxygen absorbed” from “Strong” 


(2.6. “g) permanganate at 27° C., during the Salmon Experiments. 








Parts per 100,000. 
ME he Timed Liquor. Final Effluent. Percentage purification. 
Average - - - - -| 779 . 177 97'8 
Highest - - - So : HI92 2°88 99°2 
Lowest - - - - - 41°6 0°48 95°6 
No. of samples - - - - 89 89 89 








TABLE 9.—OxyGEn in solution in Coleburn Effluent, during the period of the Salmon Experiments, before and 
after incubation for five days at 27° C. (80° F.), December, 1907—May, 1908. 


c.c. per litre.* 





Before After incubation for 
Date. Incubation. 5 days at 27° C. Remarks. 
1907. 
Dec. 15th - - 6°8 Trace. 
wt isth = - 58 Trace. 
3 Bist 3 61 Trace. 
moth = 57 3°5 
ae. R7th! =e 71 4°2 
= B0thi aes 6°7 3 05 
1908. 
Jan. 2nd - - 6°0 0°6 
me. 6 .oth- = - 5°6 06 
<i Obie 6'6 4°8 
«18th - wee 65 59 
--- L6the =soee 5'6 ; 4°1 
» - 20th -=7 = 73 6°4 No. of samples tested—34. 
. se odthees - 6'8 66 Average figure for Oxygen in effluent as entering 
the hatchery—5’6 c.c. per litre. 
3 «6 «28th -@ = 6'8 i 5'6 Highest figure for Oxygen in effluent as entering 
the hatchery—7°3 c.c. per litre. 
Feb. + srdar- - 6°4 4°2 Lowest figure for Oxygen in effluent as entering 
the hatchery—3’°6 c.c. per litre. 
the ae ee 51 3°8 
= Othe "- - 52 4°3 Average figure for Oxygen in effluent after incu- 
bation—3°0. 
a9... Lath - 56 3°2 Highest figure for Oxygen in effluent after incu- 
bation—6’¢, 
3 sth = - - 52 2°5 Lowest figure for Oxygen in effluent after incu- 
bation—Trace. 
oath es 41 3°0 
3. 28th = - 57 4°1 
Mar. 4th - - 6°3 2°1 
ei 40th cae te 64 10 
~ 12th --._~ 6'4 Trace. 
Se sth. 2 41 2°9 
Me ae 44 3°5 
April 3rd - - 4°6 3°5 
” 8th - - 4°4 i 3°5 
” 14th - - 4'8 1 
” 21st Ee = ork 4°3 
> 2th -— = 5'1 4°5 
May folst, - 4 3:0 07 
7 Goth -h 4°8 41 
> weth - s 52 3°5 


*7 c.c. of Oxygen per litre are equivalent to 1 part by weight of oxygen per 100,009 parts of liquid, 
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CoLEBURN—continued. 





TABLE 11.—Fune1 and Weerps from Coleburn, etc., June, 1907. 





Analysis of the teased and pressed samples.” 





Calculated on weed dried at 105°C. 
Parts per cent. 





Parts, per cent. 
*Notes and remarks on the 




















































Description. = i 3 Pa 4wSqan] 4a original samples before 
2. | eer ee 3 a8 6 gop ons Bp they were cleansed. 
250 |/3S | S88] 55] 5 | 8288 5] eto] S 
3a ep] Cx] oc 3 Aer Ss led] 620% | iF 
28 /se(Fs]2o6| 2 | saa (SH saGq | 4 
a) Ss} eg/s aa Be fo 6| 235-4 | o 
= =e wf 2 Sebo A bea) S Sac 
amas hae AMB3S|s 
No. 53. 

Fungus taken from channel, | 82°69 |13°97 | 3°34 0°64 0°085 | 1°66 112 —| Green and pink growths, 
that had been carrying a 5 (0°213 (=2°56 possessing a most nauseating 
per cent. solution of pot-ale, SO) PO) stench. Very few worms 
on June 16th, 1907. Dirty present. 
pink, grey and green growths, 
partially—-at least—--putrefying. 

No. 52. 

Rhizoclonium hieroglyphicum. |'70°26 | 27°15 | 2°59 1°21 0°13 0°72 0°34 — | Dark olive-green weeds, con- 
Dark green weed from efflueut (=0'33 (=0°77 taining a large number of 
channel, with some effluent SO) P,O;) worms and slugs. 
solids, but consisting chiefly 
of Rhiz. hierog. (June 16th, 

1907). 
No. 51. 

Weeds from water supply |78°19 | 19°92 | 1°89 0°57 029 869} 0°24 0°13 —| Dark  olive-green fibrous 
channel (June 16th, 1907). (=0°72 (=0°30 weeds. Strong seaweed 
Bright green and filled with SO.) POz) smell ; rather few worms. 
air bubbles. 

Leptomitus lacteus from the /81°5 |16°4 21 1°18 | 0°64 a 4°32 -— 6°68| White filamentous weeds; a 
Foths Burn near Glen Lossie great quantity of broken 
Distillery (June 16th, 1908). down vegetable matter, with 

grit and dead worms. 

Green Alge from the Cole Burn |72'1 [226 | 5°3 {11°63 | 1°48 _ 0°49 — 3°23} Green hair-like weeds. 
above the Coleburn distillery 
(June 16th, 1908). 
























* Process of estemation.—The weeds were carefully teased out in water by means of forceps, in very small portions at a time, 
and in this way were freed from worms, larve, sand and other extraneous matter as carefully as possible. The purified weed 
(which probably did not contain more than 1 to 3 per cent. of foreign matter) was then pressed between layers of filter 


paper. 


TABLE 12.—ArrR-DRIED PRECIPITATION SLUDGE. 












































Parts per cent. Remarks. 
m4 a qq ' .~ <S o eB oe = 
J ‘ 2 ~ oe aaa Se so ec oc oa 
Description of sample. 20(| @ Be. Toes aes ts SRS S/SSS 
82 | & [oS fes8e5| 2 oyO feo > tees 
2S o a) fo) So Sea AY ° ass 2 Ia 
Sa | ma | £8 BOSLa| £3 nots ssaeeeChs 
a2] 8 ey aues | Bees 20.2 25 Spe 
= ow 4 nS oe 
= eB | Re ee oe 
Air-dried Sludge from settling tanks | 46°23 | 9°18 | 44°59 5°15 — rt 
which had been exposed to the air 
for about 6 weeks. 
Received April 19th, 1907. 
Sub-sampled April 22nd, 1907. 
Air-dried sludge. 29°13 | 6°74 | 64°13 2°66* 5°81 2°62* | 080 |* The agreement between 
(mean| those two figures shows 
Sample taken April 30th, 1908. of 7 that the phosphorus is all 
esti- (or practically all) present — 
ma- in the sludge as phosphate © 








tions), 


of lime. 
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First Experiment.—Apru 11th to June 30th, 1907. 








“ Oxygen 
absorbed ” 





| 


er week. 


in 4 hours. 
No. of fillings 
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MORTLACH. 
TABLE 15.—TreatMEeNnt on Contact Beps or DILUTED AND LimeEp Port-ALE. 
Parts per 100,000. 






|— 

ena s f 
Soo ae 6 
re Bol bo] +e Sp 
oe|8e qo oO 
88/35 iF 8 
siz oe, i, 
qi 


| 
| 


Average -_ - |0°48/2°53) 50°0| 3 0'°050°25) 0°19 
Highest -  - | 0°80}3°60| 74°1 | — |0°08)/0°32} — 0°33 
Lowest - - |€°2C} 0°80} 32°1 | —- | 0°04 0°14) 0°05 


No. of samples- | 7 | 7 








Effluent after Six Contacts. 


“Oxygen 
absorbed” 
in 4 hours. 











a 
bh Ds 
= oth Remarks. 
a9 BO 
SO i ae 
—e sb 
<q oc 
= 





| 








4°00 |12°04| 2 passed | From February 28th to March 15th, 1907, 
6:48 | 14:9 |.3 failed | the beds received two fillings per week 
1 doubtful} ofa 10 per cent. solution of pot-ale, limed 

1°20 | 98 and settled, and from March i5th to 
April 10th two fillings per week of a 

: 5 per cent. solution. It has not been 


6 6 thought necessary to give the figures of 
analysis for this preliminary period. 
From April 11th to June 30th, 1907, 
the beds received three fillings per week 
of a 5 per cent. solution of pot-ale, limed 
and settled. 
After this first experiment the beds were 


*Second Hxperiment.—January Ist to April 27th, 1908. reconstructed. 
Average -_ - (0°63/1'95/61'90| 4 10°03/0'13; Most | 2°45 /10°64| 7 passed | Similarly, the earlier figures obtained 
of the 6 failed during the period of maturing of the 
samples beds in the second experiment (some 
contained five weeks) are not given. 
a trace From January 1st to April 27th, 1908, 
ise be only, the beds received four fillings per week 
Highest -  - | 1°22) 2°70) 92°90] — | 0°08) 0°24; = -0'20 5°15 | 12°48 — of a 5 per cent. solution of pot-ale, limed 
Lowest - - |0°22)1°03/ 44:26) — ]0°02/C-08} 0°00 | 1°04 | 9°60 — and settled. 
No. of samples- | 6 | 6 8 |—] 13) 13 10 13 9 13 


* More detailed analyses of some of the samples examined between March and June, 1908, are to be found in Table 17. 
The actual quantity treated in this experiment was about 0°33 gallon of pot-ale per cube yard per day, for,six days in the week. 


























Lined | Fifth Contact Effluent, | Sixth Contact Effluent. 
rae “ 5 “ Remarks. 
Peer sede »\Incubator test pokes Incubator test 
in 4 bra. | in 4hra, |. (PY smell). [in a hre, |., (by smell). 
+ Third Experiment.—April 28th to June 24th, 1908. : «ih 
(a) April 28th to May 16th. April 28th, six fillings per week of a 5 per 
Average - - 53°3 11°29 All very 5°64 All very cent, pot-ale solution, limed and settled, 
Highest - - 72'0 24:09 | Putrid, with 10°00 | putrid, with 
Lowest - * 43°2 4°94 2 3:20 HS 
No. of samples - 6 6 6 6 6 
b) May 16th to June Ist. May 18th, twelve fillings per week of a 5 per 
Brerage ‘ 52'8 8°8') All very 4°61 All very cent. pot-ale solution, limed and settled : 
Highest -  - 60°8 10°4 putrid, with g:g4 | Putrid, with 2.e., two fillings a day, six days a week. 
Lowest -  - 44°0 72 i 2°48 
No. of samples - 4 4 4 4 4 
(c) June 1st to June 24th. June Ist.—Strength of limed hquor doubled 
Average ore 75°0 8°30 All very 4'89 All very with the same rate of treatment continued 
Highest - ; 960 11°20 putrid, with 7°36 putrid, with 
Towest. “= 2 45°6 3°04. 2 2°48 HS 
No. of samples - 11 9 9 19 19 














+ The actual quantities treated during this third experiment were about (a) 0°5, (4) 1°0, and (c) 2°0 gallons of pot-ale per cube 
yard per day, for 6 days in the week. 


TABLE 16.—TReATMENT oF DILUTED Pot-ALE ON A vi oe te ae without the previous addition of Lime.—February to 
uly, 1907. 
The detailed figures for this experiment are given in Appendix IT. 
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APPENDIX’ VI. 


REPORT BY MR. STEVENSON 
COLEBURN 


MACADAM ON THE EXPERIMENTAL WORKS AT 


DISTILLERY. 





} 
Analytical Laboratory, 
55, York Place, Edinburgh. 
15th July, 1908. 


EXPERIMENTAL Works oF RoyaL CoMMISSION ON 
SewacGeE Disposat aT CoLEBURN DISTILLERY. 


Report by Mr. Stevenson Macadam. 


I beg to report that in accordance with instructions 
received from Messrs. John C. Brodie & Sons, W.S., 
Edinburgh, I proceeded to Coleburn Distillery on the 
morning of 3rd June, 1908, for the purpose of making an 
examination of the experimental plant for the treatment 
of Distillery Waste Products, which was being operated 
there by the Royal Commission on Sewage Disposal. 


I was accompanied by J. W. H. Grant, Esq., and Supt. 
MacGregor, and on arrival at the works I met Mr. R. D. 
Littlefield, resident chemist of the Commissioners, and 
Mr. Robertson, proprietor of the distillery. 


The plant was in every day operation, and Mr. Little- 
field fully explained to me the details of the apparatus, 
the nature and method of applying the liquids under 
treatment, and the final disposal of the effluent. 


The apparatus itself consists of :— 

1st.—A wooden vat in which milk of lime is pre- 
pared by agitating ordinary caustic lime with water. 

2nd.—Two vats or tanks in which crude distillery 
waste is received, diluted with a requisite quantity 
of water and milk of lime, and settled for a given 
period. 

3rd.—An automatic apparatus for registering and 
regulating the liquid passing from the settling tanks 
to the percolating filter. 

4th.—A large openly constructed percolating filter 
on which the liquid from the automatic register is 
distributed by means of a mechanical “sparger,” 
worked by the flow of liquor, and 

5th.—A sand filter through which the effluent 
from the percolating filter passes before it is finally 
discharged. 


The crude material under treatment at the time of my 
inspection was burnt ale alone, with no other distillery 
refuse, but I might here mention that I had an oppor- 
tunity of visiting the works in April of last year, and at 
that time mixed distillery waste, approximately in the 
proportions produced in a distillery, including the lime 
washings, was under similar treatment. 


The amount of dilution required at the beginning of 
the process is considerable, and in some instances the 
quantity of water required might be a serious drawback 
to the adoption of the process. The dilution has been 
arrived at by experiment, and the object in viewis to get 
a liquid with an oxygen consuming power of approxi- 
mately 100 per 100,000 parts. Working with burnt ale 
alone, this is attained by using one part of burnt ale 
and nine parts of water. With a mixed distillery waste, 
the proportions used are one part burnt ale, one and 
a half to two parts other mixed distillery waste, and 
seven to seven and a half parts of water. In either case 
it is a liquid containing one-tenth of burnt ale, and this 
is the mixture which receives the lime andis settled. It 
is claimed that stagnation of the distillery waste does 
not affect the process of purification, but without direct 
evidence on this point I would be doubtful. 


The addition of the lime removes free acidity, and it 
also helps to precipitate a considerable proportion of the 

lluting matter, which is retained in the settling tanks. 

he proportion of lime required varies with the acidity, 
but in any case it is small, and the addition is stopped 
whenever the mixture shows a faint alkaline reaction. 


The settled liquid is of a dirty white drumly appear- 
ance, and has a marked tendency to froth when agitated, 
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ae it is ready for distribution over the percolating 
ter. 


This filter consists of a very open wooden framework 
filled with cinder graded to about the size of road metal. 
The liquid is distributed over the surface by means of a 
revolving “sparger,” and it then trickles or percolates 
slowly downwards, and is received on a concrete floor, 
above which the filter is supported. The filter is 24 feet 
in diameter, and 12 feet deep. It contains approxi- 
mately 200 cubic yards. Its whole action is zrobic, and 
it is therefore constructed in a manner which will allow 
free access of air in all directions. The liquid in passing 
through the filter has a large proportion of its organic 
matter removed by oxidation, and it is at the end of this 
stage the purifying influence claimed for the apparatus 
ceases. . The liquid is found to have lost its drumly white 
appearance and tendency to froth, but it has acquired a 
larger or smaller proportion of black suspended matter. 


For the removal of this suspended impurity two small 
sand filters have been constructed, and these mechanically 
remove the suspended matters, and the liquid becomes 
clear and transparent as it discharges. 


The first dilution is the only one which takes place 
during the process. 


The sludge produced in the settling tank is removed 
from time to time, and after being air-dried forms a poor 
quality of manure worth about 30s. per ton. 


Heat is considered to accelerate the action of the 
filter, but it was found necessary in winter to protect it 
by means of wooden covers. No freezing up has taken 
place during the course of the experiments, but a 
heating apparatus was introduced as a precautionary 
measure. Personally I would be very much afraid of 
this as a weak point in the continuous working of the 
apparatus during the cold weather experienced in the 
Spey Valley. 


To ascertain the composition of the liquids at different 
stages of the process, I took the following samples :— 

1. Crude burnt ale from the tank before receiving 
any treatment. 

2. Burnt ale diluted with water, limed and settled. 
Sampled as passing to the automatic flushing tank 
for delivery to the percolating filter, one part burnt 
ale and twelve parts water, which includes the water 
used with the lime. 

3. Effluent from percolating filter before passing to 
sand filters. 

4, Effluent after passing through sand filters. 


5. Dam water used for diluting the burnt ale, and 
preparing the lime solution. 


The analytical results which I have obtained from the 
foregoing samples are stated on the attached Table A, 
under numbers one to five. 


Tn reviewing the results obtained no exact comparisons 
can be made, but some general information is available 
and useful. 


As already stated the general dilution employed for 
burnt ale is nine parts of water, or water and other 
liquids, to one part of ale, but in the present instance, 
for reasons to be afterwards stated, the dilution was 
approximately one to twelve. 


The analysis of the burnt ale only applies to the 
composition of the material which was in the tank at 
the particular time of sampling. The Coleburn Distillery 
has beak silent all the year, and the supplies of ale for the 
experiments have been obtained by carting it from a 
neighbouring distillery. As a consequence the store of 
ale would be composed of many different qualities and 
ages, and it would be frequently subjected to disturbance 
and resettlement. This will not only effect the composi- 
tion of the burnt ale, but it will similarly affect the 
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analysis of the other liquids. It must also be kept in 
recollection that though the ale, after dilution and treat- 
ment with lime, is allowed a period of settlement before 
it is put in use, it is a twenty-four hours’ supply, and 
consequently the first portions passed to the filter will 
have much less settlement than the last. Similarly the 
percolating filter being of large size, and the process of 
filtration slow, the effluent from it must vary from time 
to time, unless the purification was absolute, which it is 
not. The effluent from the sand filter will, to a certain 
extent, also vary from the same cause. To obtain exact 
data it would be necessary to procure numerous samples, 
taken at frequent intervals, and form averages. I see 
no reason, however, to assume that the samples at the 
different stages either represent the best, or the worst, 
though I am unable to regard them as average. 


As previously stated, the purifying powers claimed for 
the apparatus and with the effluent from the percolating 
filter, and the results stated under No. 3, Table A, show 
the composition of the effluent which was passing away 
from it at the time of my inspection. When taking the 
sample I was allowed to assume that it fairly represented 
the work done. The results show that the liquid con- 
tained 68°16 grains of total solid matter per gallon, and 
13°55 parts of total ammonias per million. Even in its 
diluted state this is a highly polluting liquid containing 
a very large proportion of nitrogenous organic matter. 
The sample-contained much black solid matter in sus- 
pension, but it did not froth and was practically odour- 
less. 


80 


The sample obtained after passing through the sand 
filter, No. 4, Table A, is of much better quality. The 
total solid matter is reduced to about one half, and the 
total ammonias to 1°92 parts per million. The liquid 
was clear and free from suspended impurity. This is 
still a polluting liquid, and the results clearly show that 
the sand filtration is a very necessary part of the 
process. The large fall in solids and ammonias is 
apparently due to the absence of the black suspended 
impurity, and to prove this point I made a partial 
analysis of a portion of the solid matter removed by 
filtration, and I obtained the following results :— 


In 100 parts by weight of dry material. 


* Organic and volatile matter - 65 per cent. 


Mineral matter = - - =) aap ey 
TOO ess 

* Containing nitrogen - - meet, «55 
Equal to ammonia - - - ita Le 


This is a highly nitrogenous organic material. 


If the dilution at the beginning of the process is 
taken into consideration the figures become very much 
higher. Allowing that the dilution was even the normal 
of nine of water to one of ale, the following proportions 
are obtained :— 








Grains per gallon :— 
Total solid matter - - : - A 9h 


In nullion parts :-— 
Free and saline ammonia - = : - - 
Albuminoid ammonia - = = - = 


Effluent from Percolating 


Effluent from Sand Filters 





Filter No. 3. No. 4. 
681°6 gr. 339°2 gr. 
20°000 parts 2°000 parts 
115°500 =z, 17°200._ ,, 





On three occasions between 1906 and 1907, I have had 
submitted to me samples of the fully treated effluent, 
and the results which I obtained on analyses are stated 
in table B. At the time these samples were taken mixed 
distillery effluent was being treated, and it may be con- 
venient at this point to compare them with the present 
sample of effluent. Again, multiplying the figures by 
10 it will be noticed that the total solids range from 
430 to 469 grains per gallon; and the total ammonias 
from 164 to 70 parts per million. The results are very 
dissimilar and show the great variations which occur in 
the effluent. They all agree generally, however, and 
prove that the effluent to be expected from the apparatus 
is one high in total solid matter, and rich in nitrogenous 
organic matter. 


The works from their size are easy to control, and they 
have all along been under highly skilled supervision. No 
doubt the results obtained are the very highest that can 
be got, and better than would be obtained on a large 
working scale with ordinary attention. ! am desirous 
of giving every credit to the work which has been done, 
and to the high degree of purity which has been obtained, 
but I cannot make any comparison between the quality 
of even the diluted discharge, and the quality of a natural 
pure water such as the River Spey and its tributaries. 


I have calculated that the organic purification 
amounts to fully 90 per cent., as measured by the free 
and albuminoid ammonia before and after treatment. 
In making this calculation it is necessary to multiply 
the ammonias in the effluent by ten, to allow for the 
dilution which they undergo in the process. It must be 
remembered, however, that the discharge contains a high 
proportion of mineral solids, including nitrates and 


phosphates, and these are foreign to the natural river 
waters. i 


Regarding the question of the effect such a discharge 
would have upon fish life, and the production of noxious 
growths, if discharged into a body of fresh water, it is 
claimed that no bad results need be expected, and experi- 
ments which have been carried out at Coleburn to some 
extent substantiate this. When I was at the works last 
year the pure effluent, and the effluent diluted with 


water, were being passed along different artificial chan- 
nels containing gravel, and this had been so for some 
time. J examined the channels and did not observe any 
indication of unhealthy growths. I also examined the 
small ditch into which the discharges passed, with a 
similar result. The ditch contained abundance of fresh 
green water plants, and they appeared healthy in every 
respect. This ditch ultimately joins the Cole Burn, and 
no effect was noticeable on the stream. 


In December of last year a small experimental 
Hatchery was erected in connection with the purification 
works, and [ understand that 3,000 salmon ova, placed 
in tanks fed by the effluent, all hatched out. When I 
was there in June I saw the young fish and some small 
parr in different sets of tanks. One set of tanks were 
entirely fed with pure effluent, and others with varying 
mixtures of effluent and water. The fish were all per- 
fectly healthy and appeared to be thriving excellently. 
I also examined the artificial discharge track, from the 
hatchery to the ditch, and could not notice any sign of 
pollution. Owing to the very warm weather which had 
existed for some time no natural water was running in 
the ditch, and the small flow from the hatchery was lost 
in the ground before it reached the Cole Burn, so that 
observations could not be made there. 


Referring back to the extra addition of water which 
was being used at the beginning of June, I was told it 
was on account of the extra water required for the 
hatchery. Till the hatchery was started in December, 
1907, the purification plant was only worked six days a 
week, but after that the tanks had to be kept fed on the 
seventh day, and to obtain the necessary supply of 
effluent rather more water was added at the beginning 
of the process. 


The results of my observations on the discharge 
tracks, ditch, and Cole Burn, and the results of the fish 
experiments, certainly show, that under circumstances 


( 
i, 
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; 


as they exist at Coleburn, noxious growths are not — 


produced, and fish thrive. 


I am of opinion that the © 


presence of the discharge in a stream would not interfere | 


with angling. 


The proportion of effluent from the © 


experimental plant is no doubt small, about 4,000 gallons — 


~ 


per twenty-four hours, but even this quantity bears a 
considerable relation to the volume of the water of the 
ditch, into which I saw it passing in 1907 without 
visible contamination. Though these appear very 
favourable results, I cannot take the responsibility of 
stating that similar conditions would follow if one 
distillery, or several distilleries, in the same locality, 
were working the process on a practical scale. In such 
a district as Dufftown, with its seven distilleries, capable 
of working some 11,250 bushels per week, yielding over 
537,000 gallons of undiluted polluted water, or over 
5,250,000 gallons of effluent, which would pass into 
comparatively small streams, with good spawning 
ground, the result might be very different. , 


So far reference has only been made to the total solid 
residue and the ammonias, but I must also take into 
account the large proportion of nitric acid compounds, 
and phosphoric acid compounds found in the effluents. 
Whether these bodies will contribute to the propagation 
of noxious growths is a point upon which no definite 
statement can be made, as the life history of such low 
forms of life is imperfectly understood. Their presence 
is in any case of no advantage, and they are foreign to 
the water of a pure unpolluted stream. It may there- 
fore be assumed that they are unnecessary from nature’s 
point of view. In all waters used for domestic supply 
their presence is highly objectionable, and is sufficient 
in most cases to cause the rejection of a water for such 
purposes. 


This latter point now leads me to the consideration of 
the degree of purity which the riparian proprietors are 
by law entitled to obtain. I have previously only 
considered the probable effect of the effluents on fish 
life, and noxious growths, but in many instances the 
preservation of the water of the streams in regard to 
its utility for domestic use, and the other primary 
purposes, may be of higher importance. 


The effluents I have examined show a high degree of 
purification, but they still retain objectionable polluting 
matter foreign to the pure natural waters of the district. 
How long their influence may be felt, or their presence 
detected in a body of water isa matter which can not 
be answered generally. Every case will vary from 
innumerable conditions and circumstances. It is 
possible to imagine a discharge being instantly lost 
beyond recognition in a large body of pure water, by 
enormous dilution. Equally a similar discharge might 
render a small body of useful water useless for a con- 
siderable distance, or until the natural purifying agencies 
of the stream or of a larger body of pure water which 
it joined, has obliterated its objectionable features, I 
understand that such circumstances are not to be con- 
sidered, but that the discharge itself shall be of such 
purity that it will not require the assistance of the 
stream waters, either to dilute it to a particular degree, 
or aid in its purification. In other words, the streams 
are to be allowed to retain their full store of energy for 
the fulfilment of their natural functions, and are not 
to be utilised for the reception, or purification, of foreign 
material from the distilleries. Under such circumstances 
the effluents produced from the experimental plant at 
Coleburn will not meet the case. 


The method of treating sewage matters by percolating 
or trickling filters has been studied since 1903, but I am 
not aware that it has been employed for treating dis- 
tillery waste before, nor that it has been used with the 
object of obtaining the high degree of purification 
required in the present case. The principle is now 
recognised as the best and simplest form of disposal of 
ordinary sewage, and it seems likely it will supersede the 
older forms of bacterial treatment, chemical precipita- 
tion, and irrigation. The process can be worked con- 
tinuously, and as long as very gross solid matters are 
excluded it works regularly, and is not so liable to 
clogging as the old form of contact bed. The construc- 
tion is cheaper as the walls do not require to be built 


tight, asin a tank bed, in fact they are purposely built: 


loose to allow free access of air. One great difficulty 
with this class of filter isthe even distribution of the 
matter to be treated. Revolving sparging arms, such as 
are in use at Coleburn, are rapidly falling into disfavour 
on account of their liability to clog, and I should fancy 
also liability tofreeze. Distributing channels give much 
trouble, and preference is now given to perforated distri- 
buting pipes, or to sprinkling nozzles of varying types 
worked by a slight head of pressure. 


Referring more particularly to the adoption of this 
process, or other processes on similar lines for the puri- 
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fication of distillery waste, one point which should be 
very carefully considered is, that the burnt ale contains 
a great deal of valuable feeding material which can be 
made use of, and the entire object of any bacterial 
process is to wholly destroy it. I am therefore of 
opinion that the ultimate solution of this difficult 
question must be found in a process by which the 
valuable constituents are retained, and thus become a 
source of revenue to the distiller, and not in one which 
utterly destroys them, and costs money to doso. If this 
view is taken it utterly dispels any attempt at purification 
by bacteriological treatment, and if the conservation of 
the material can be accomplished, the mere fact of the 
process being an asset is the best guarantee which the 
riparian proprietors can have that the distiller will 
work the process to the best of his ability, and their 
advantage. 


In regard to the capacity, and cost, of the percolating 
filter method of disposal, only a general idea can be 
formed at this stage of the inquiry. The capacity ona 
general scale can be fairly well estimated, but the 
particular construction best suited for a given case, and 
its cost, depends greatly on local circumstances and 
requirements, including the suitability of the ground 
obtainable. 


The working capacity of a filter may be considered as 
equal tothe treatment of 2°5 gallons of burnt ale, per 
cubic yard, per day, with a minimum depth of 10 feet of 
bed. This includes the necessary dilution by nine parts 
of water, or water and other distillery waste, to one 
part of ale,and the liming. The initial cost of a complete 
plant may be taken roughly at 20s. per cubic yard of 
filter required, and 10 per cent for depreciation and 
repairs. 


Assuming reasonable and convenient conditions to 
exist for the erection of the plant, the probable require- 
ments for a 1,000 bushel capacity distillery would be one 
1,000 cubic yard filter, four yards deep, with a surface 
area of 250 square yards, costing with necessary tanks, 
distributers, and other details, £1,000. If pumping were 
required, an extra expense would be incurred. 


The daily working of such a plant does not entail 
much labour, and it is said one ordinary intelligent 
workman is sufficient, provided skilled aid be at hand 
should difficulties arise. It is estimated on such a basis 
that a loss of £5 per week would occur after disposal of 
the sludge as a manure at 30s. per ton. 


In the foregoing estimates allowance is only made for 
the daily attendance of one man at £1 per week. In my 
opinion a higher skilled man would be required. The 
working of the process certainly does not reqnire great 
training, but I could not expect the requisite amount of 
intelligence, and faithful work from an ordinary labourer. 
The simplicity of the process I admit, but its efficiency 
depends entirely on the regularity of the attention it 
requires. My experience of such works is, that unless 
they are entrusted to the best servants, well supervised, 
they are left to look after themselves, and become worse 
than useless, 


For the protection of the riparian proprietors extra 
watchers would be required to act on their behalf, and I 
do not think this could be accomplished with less than 
three men, acting with considerable authority, and 
devoting their whole time to the work. They should 
have the power to return the effluent for re-treatment if 
it be found impure at the time of inspection. Two great 
difficulties are here met with, namely, the enormous 
volume of liquid to be returned, and the difficulty in 
telling the purity of the effluent without chemical 
analysis. Much polluting matter might be passing away 
ju a practically clear liquid. 


I have already expressed the opinion that a solution 
to the question of the disposal of distillery refuse is 
most likely to be found in a process which will turn 
the waste to some useful purpose, and unfortunately 
this is probably the line which fhe been most neglected 
in this country. Attempts have been made to dispose 
of the burnt ale as a liquid cattle food, and also as a 
liquid manure, but neither method I think can claim to 
be a success, The material is of such a sloppy, ferment- 
able, and unmanageable nature that it cannot be readily 
disposed of in its original condition, but must first be 
concentrated. 


Evaporating plant has been introduced into several 
of the distilleries, and has undoubtedly removed a 
considerable proportion of the very gross pollution which 


previously existed. The general tendency has been to 
produce a solid residue, suitable for manure, by the 
destruction of a considerable proportion of the organic 
constituents of the ale. I have examined several samples 
of the manure prepared in this manner, and I estimate 
the value to the consumer at about £4 15s. perton. On 
Table C will be found three analyses of the manure 
which fairly represent its general quality and value. I 
understand that in some instances £5 per ton is got for 
it, carriage paid. While this method of disposal is in 
the right direction it entails a considerable and needless 
waste of the valuable organic constituents which are 
useful as a food. 


[have calculated, that if the twenty-eight Speyside 
distilleries were in full operation, over 3,900 tons of 
good concentrated cattle food could be prepared per 
season of forty weeks working, of a monetary value of 
over £19,500. Such a sum appears to form a strong 
argument against the destruction of the ale by bacterial 
methods, with all the attendant uncertainty of obtaining 
an-effluent that will meet the standard of purity which 
it has been established the riparian proprietors are 
entitled to claim. 


The manufacture of cattle food from burnt ale has 
been fully considered in America, and this and other 
methods of disposal of distillery waste have formed the 
subject of special investigation by the United States 
Geological Survey, and the Ohio State Board of Health. 
The result of these investigations, and of practical trials 
ona fairly extensive scale, employing modern evaporating 
and drying plant, has fully established that the burnt 
ale can be manipulated to form a useful food, and return 
a substantial profit. The question of profit is entirely 
dependent on the quantity treated, as the efficiency of 
modern evaporating and drying plant depends entirely 
on its power of dealing with large quantities at a 
minimum cost for fuel andlabour. Since the installation 
of the plant in America, attention to many details has 
led to increased profits, and further increase is expected. 
At the present time it is calculated that the expenses 
are equal to two-ninths of the value of the food produced. 


I have made numerous calculations as to the cost of 
producing a food from the ale, and find, that even in a 
small distillery working 900 bushels per week a profit 
can be made. As the quantity to be treated increases, 
the profits rapidly rise, and it would therefore he 
advisable to establish one evaporating plant for a group 
of distilleries, where this was possible. The profits 
mentioned refer to the value of the food obtained after 
deducting the working expenses, and do not include 
interest on capital, nor is any allowance made for 
depreciation and upkeep. 


The initial cost of evaporating plant is considerable, 
and on Tables D and E will be found a few particulars 
which I have obtained from The Mirrlees Watson Co., 
Ltd., Glasgow, as to the cost of evaporators which would 
be required to treat the waste from distilleries of different 
capacities. / 


The cost of the plant required to manipulate the con- 
centrated liquor from the evaporator to form a market- 
able food is also high, but as the process has never been 
worked in this country I have been unable to obtain 
details. I gather, however, from American information, 
that this part of the plant will approach the cost of the 
evaporator. I can hardly credit this, but there is no 
doubt the cost would be considerable. 


The advantage to be gained from manufacturing a 
feeding material, instead of a manure, is in the larger 
yield obtained, and a somewhat higher market value. 
There is also less likelihood of the question of atmos- 
pheric pollution being raised. 


In arriving at the foregoing conclusions I have pur- 
posely considered a low figure in regard to quantity, and 
a reasonable price for the product, and I have made a 
very liberal allowance for wages and expenses. I would 
not be surprised to find that my figures are very far from 
the truth within a reasonable time from the starting of 
such a method of treatment. Past experience in the 
treatment of waste manufacturing products has shown, 
that what was originally considered a useless and expen- 
sive burden, has turned out a substantial profit earner. 


So far consideration has only been given to the burnt 
ale, as it is the one liquid from which a profit may be 
expected. Unfortunately, the burnt ale only accounts 
for a limited quantity of the polluting liquors produced 
in a distillery, somewhat less than one-third. When 
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the expense of evaporating what may be termed the 
useless liquids is taken into consideration, the profits 
from the ale evaporation rapidly become absorbed, as 
little return is obtained except from the ale. 


The advantages and disadvantages of evaporation, 
properly conducted are :-— 


Advantages :— 


Concentration of the plant, and non-liability of 
its efficiency being impaired under varying weather 
conditions. 


No increase in quantity of the liquid to be treated, 
as no dilution is required. 


An effluent of nearly pure water, which may be 
re-used within the distillery. 


Concentration of the valuable constituents of the 
refuse to form a useful and marketable article. 


A considerable monetary return, which in the 
meantime may be considered sufficient to pay most 
of the working expenses, and which may ultimately 
be expected to return a profit. 


Valuable machinery which will speedily deterior- 
ate unless it is regularly attended to. 


From consideration of the return to be derived, a 
strong inducement for the distiller to faithfully work 
the plant. 


Disadvantages :— 


Preliminary cost of machinery, and doubtful 
economy in operating small quantities. 


Regarding the quality of the effluent obtained it should 
theoretically be pure distilled water, but this is not the 
case, and analytical results have shown that the dis- 
charge may vary considerably in regard to its organic 
purity, and that it may contain free acidity, and com- 
pounds of iron. The results stated on Table F, are those 
obtained from samples of the effluent from Rothes 
Evaporation Works. Numbers 1 and 2 are of the dis- 
charge as it was leaving the works, and the evaporator 
effluent proper is mixed with the condensing water, so 
that the results are below the truth. The amount of con- 
densing water may vary enormously, and generally no 
record is kept of it. The quantity required in actual 
working is seven times the volume of the liquid con- 
densed, but I understand that as much as thirty volumes 
are frequently used. I am, therefore, unable to correct 
the figures in analyses 1 and 2, Table F, as no account 
can be got of the condensing water used. 


For the purposes of this report I requested Supt. Mac- 
gregor to obtain a sample of the effluent unmixed with 
the condensing water, and this he was able to do. The 
results obtained from this sample are stated on Table F. 
under number 3. The liquid had a slight blae appear- 
ance, and a slight distillery odour. Since the sample was 
received it has developed a somewhat stronger odour, 
and it has shown a slight tendency towards decom- 
position. 


I have consulted analyses, made by others, of the 
effluent from another evaporator, and the results agree 
generally with the Rothes figures, but there is considerable 
variation. 


For a number of years [ have had similar evaporators 
under my charge, and I have made frequent analyses of 
the effluents. The evaporators referred to are used for 
the concentration of waste esparto liquors, which are 
highly polluting, and somewhat troubleseme to treat. 
The working of the Rothes evaporator compares very 
favourably with the results I have observed from the 
treatment of soda liquors, and I am of opinion that the 
works at Rothes are tended with due care, and that the 
effluent is of the quality which may be expected from 
ie prappration of burnt ale on a full every day working 
scale. 


Though the discharge cannot be considered pure, it 
is of a high standard, and it has this advantage that it 
has been thoroughly sterilised by being first converted 
into steam. A disadvantage, however, exists in the liquid 
being practically devoid of oxygen. If this was found to 
be an objection it could be largely overcome by a simple 
process of aeration. 


Compared with the results obtained by the Coleburn 
Filtration System, the organic purity of the evaporator 
effluent is in every case much higher than even the 


diluted filtration effluent. The total solid residue bears 
no comparison, and the absence of nitric acid, and phos- 
phoric acid compounds is a distinct advantage. The 
quantity ot effluent obtained by evaporation is infinitely 
less, as not only is there no dilution, but a considerable 
proportion of liquid is vaporised in the drying of the 
concentrated liquid from the evaporator during the 
process of manipulating it as a manure, or feeding 
material. 


Reference has been made to the admixture of the 
discharge proper with the condensing water. This is 
entirely dependent on the form of condenser em- 
ployed. The evaporators are usually fitted witha “ spray 
condenser,” the only object of which appears to be that 
the discharge is diluted, and presents a better appearance 
than it is entitled to. If the evaporator is fitted with a 
“surface condenser,” the actual discharge can be kept 
separate from the condensing water, and its true merits 
can be ascertained. As there is no advantage or dis- 
advantage, as far as the working of the evaporator is 
concerned, in the one form of condenser or the other, 
preference should be given to the surface condenser. 


If the effluent is ultimately to be discharged to the 
stream, it should first be received in a sufficiently large 
inspection tank, from which samples could be drawn at 
any time. Provision should be made whereby the 
contents of the tank could be returned to the evaporator 
if they were found in a condition unfit for discharge. 
With all evaporators there is a certain tendency to froth- 
ing, and occasionally a boil-over may take place. If such 
should happen the liquor would be caught in the 
inspection tank and returned. 
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Under the filtration process reference was made to the 
want of a ready test by which an inspector could deter- 
mine whether the effluent was of a quality to be 
discharged. This also applies to the evaporator effluent. 
To overcome this difficulty, I would suggest that the 
evaporator effluent proper should be received in ponds, 
and re-used for feeding the steam boilers, and for the 
other requirements of the distillery. I see no reason 
why the whole of the water should not continuously 
circulate within the distillery, and be re-used time after 
time. With proper working the quality of the water 
need not be feared, and certainly if it is not produced of 
a quality fit for use in the distillery, it cannot be suitable 
for discharge. 


After very careful consideration of all the information 
I have been able to obtain, and from my personal obser- 
vations, | am of opinion that the quality of effluent, if 
effluent there is to be, which the riparian proprietors 
require, can only be obtained by a process of evaporation. 
A more complete protection against the pollution of the 
streams would undoubtedly be afforded by the constant 
re-use of the waters within the distillery, and this is not 
impracticable. The absence of any communication with 
the stream also removes any temptation to discharge 
undue gcc liquids at a time when their detection 
would be difficult, or impossible. 


(Signed) STEVENSON MACADAM. 


Messrs. John C. Brodie & Sons, 
W.S., 
5, Thistle Street, Edinburgh. 
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EXPERIMENTAL WORKS OF ROYAL COMMISSION ON SEWAGE DISPOSAL AT 
COLEBURN DISTILLERY. 


TABLE A. 


Analysis of Samples collected on June 3rd, 1908. 
































i 2, 3. 4, 5. 
Sample of Effluent from | 4 e 
Crude Liquor} Burnt Ale | “percolatin Effluentfrom | Dam Water 
og from Burnt | Diluted Lime | p.7,,5 Batiee Sand Filter | as entering 
Ale Tank Treated and Cs a passing to | Diluting and 
before Treat- Settled. gin d Plt me Hatchery. | Mixing Tank. 
ment. : 

Grains in Imperial Gallon :-— Grains. Grains. Grains. Grains. Grains. 
Saline matter - - - 234°88 32°32 39°52 26°40 5°92 
Organic and volatile matter  - 1,028°16 41°60 28°64 752 1:36 

Total solid matter - - 1,263°04 73°92 68°16 33°92 7°28 
Nitrates and nitrites calculated 
as calcium nitrate - - Absent. Absent. 8°52 8°34 0'0¥ 
Chlorine - - - ~ Lo 7 1°93 2°90 2°70 1°50 
Phosphoric anhydride - : 81°71 7°78 5°42 1°38 Absent. 

In million parts :— Parts. Parts. Parts. Parts. Parts. 
Free and saline ammonia - - 68°400 | 16°000 2°000 0°200 0004 
Albuminoid ammonia - . 117°200 27°600 11°550 1-720 0°210 

(Signed) STEVENSON MacabDam. 
TABLE B. 


Analyses of Samples of Egjtwent received 1906-1907. 


























Fully Treated Treated Effluent | Treated Effluent 
mm Effluent sampled sampled 5 p.m. sampled 
December, 1206. | March 14th, 1907. | April 12th, 1907. 
Grains in Imperial Gallon :— Grains. Grains. Grains. 
Saline matter - - - - - - - 32°20 35°35 | 35°20 
Organic and volatile matter - - - 10°85 11°55 7°76 
Total solid matter - - - . . 43°05 46°90 | 42°96 
Nitrates and nitrites calculated as calcium nitrate O'74 3°19 4°67 
Chlorine - - 2 - “ - : a 4°10 3°60 3°20 
Phosphoric anhydride - - - 2 — 1°56 0°46 
In million parts -— Parts. Parts. Parts. 
Free and saline ammonia - - : - : 1815 4°000 0°200 
Albuminoid ammonia - - Z Pi “ 2°325 3°060 1°470 
(Signed) SrEveNson Macapam. 
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TABLE C. 


Analyses of Manure produced from Burnt Ale by Evaporation and Charring. 











atic Tamdi Distillery | Works Charred Cake| Works Charred Cake 
before grinding. ground to powder. 
/ 
Per cent. Per cent, Per cent. 

Witrogensial oh’ “1 - uisykebd oOa 7 5°46 5°04 5°00 
Equal to Ammonia - - - : - - | 6°64 6°12 6°08 
Soluble Phosphates - - - - - - 3°79 4°79 5°13 
Insoluble Phosphates - - - - - 3°45 0°44 0°66 
Insoluble Matter - - - - - (-| 0°53 0°42 0°46 
CN MAS ae Sas a 529 4°27 4°41 
Equal to Sulphate of Potash -~— - : 9°65 7°89 S15 
Moisture -— - - ~ ai - - 5°86 11°84 7°20 
Organic Matter- - - - - - 80°78 76°76 80°70 
Value by Highland and Agricultural Societies’ a Beas Sasao. Tea a 

Standards, 1908, asa mixed manure - . 415 7 per ton. 4 5 6per ton. 4 6 8 per ton, 








Bags are allowed for at the rate of 5s. per ton. 


(Signed) STEVENSON MacaDam. 


TABLE D. 


Evaporation of Burnt Ale alone. 


Size and cost of evaporators required for concentration of burnt ale produced in distilleries of various capacities. 
The prices are for plant complete with all necessary boilers, engines, pumps, connections, foam preventers, liquor 
ee ie firing tools, &c., but do not include buildings, founds or underground drains, ale tanks, boiler seatings or 
chimneys :— 

















Distillery Capacity | Distillery Capacity | Distillery Capacity 
a 4,500 bushels 900 bushels | 1,000 bushels 

per week, per week. | per week, 
‘Working hours per week - - - - - 72 hours. 72 hours, | 72 hours. 
‘Evaporator - - - - ve Quintuple Effet Quintuple Effet Quintuple Effet 
Heating surface - Sind be - - - - | 2,570 square feet. 520 square feet, 570 square feet. 
‘Cost with jet condenser - - - - - £3,190 £1,545 £1,602 
Cost with surface condenser - - . - £16 less. £18 less. £18 less. 
Depreciation - - - - - - - 10 per cent. 10 per cent. 10 per cent. 
Repairsandupkeep- - - - -— - 5 yy Dy 5 5» 9 





Guaranteed efficiency :—1 lb. good Scotch Splint Coal to evaporate 20 lbs. of water from ale, 
(Signed) STEVENSON Macapam. 
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TABLE E, 


Evaporation of all Distillery Wastes. 


Size and cost of evaporators required for concentration of all waste liquors produced in distilleries of various 
capacities. The prices are for plant complete with all necessary boilers, engines, pumps, connections, foam preven- 
ters, liquor heaters, firing tools, &c., but do not include buildings, founds or underground drains, ale tanks, boiler 
seatings or chimneys. 














Distillery Capacity | Distillery Capacity | Distillery Capacity 
— 4,500 bushels 900 bushels ~ 1,000 bushels 
per week. per week. per week. 

Working hours per week - - : - - | 144 hours 144 hours 144 hours 
Evaporator - - : Quintuple Effet Quintuple Effet Quintuple Effet 
Heating surface - : - - | 4,950 square feet 1,000 square feet 1,100 square feet 
Cost with jet condenser - © - - | £4,888 £2,947 £2,370 
Cost with surface condenser - - : - | £40 less Same price Same price 
Depreciation - - - - - - - | 10 per cent. 10 per cent. 10 per cent. 
Repairs and upkeep - - - - - Do rig alte Dyke aay pee 


Guaranteed Efficiency :—1 Ib. 








good Scotch Splint Coal to evaporate 20 lbs. of water. 


(Signed) SrTEvENson Macapam. 





TABLE F. 


ROTHES EVAPORATION WORKS. 
Analyses of Samples of Evaporator Discharge. 

















| i 2. 3. 
* 
Leer ee Discharge from | Pure Discharge 
Wor “sp we Evaporation ie a 5 p.m. 
—— sth Febroer ; Works. April, 17th June, 1908. 
1906. Mixed Rite 1907. Mixed with) Unmixed with 
near enan Condensing Condensing 
| Wa ie ng Water. Water. 
Grains in Imperial Gallon :— : Grains. Grains. Grains. 
Saline matter : - - > 2 : - 4°32 4°08 4°32* 
Organic and volatile matter - - - - : 4°16 2°56 4°24 
Total solid matter - - - - - - 8°48 6°65 8°56 
Nitrates and nitrites - . - - - | Absent. Absent. Absent. 
Chlorine - - - - : : : 1°50 1°60 0°20 
Phosphoric anhydride - : = - yx 9 2 2 4 
Acidity as acetic acid - - - - - 4 — FaintlyAcid. 23°40 
In million parts :— Farts. Parts. Parts. 
y oF) . ° bn dl 
free and saline ammonia - . : - - | 0°028 0°060 0°200 
Albuminoid ammonia - : * = 2 x 0°288 0°256 0°260 





* Containing Iron equal to ferric oxide 0°848 grains per gallon. 


(Signed) STEVENSON MacabDamM. 
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VICTORIA R. 


Victorta, by the Grace of God, of the United Kingdom of Great Britain 
and Ireland Queen, Defender of the Faith: To Our Right Trusty and Right Well-beloved 
Cousin, Walter Stafford, Earl of Iddesleigh, Companion of Our Most Honourable Order 
of the Bath; Our Trusty and Well-beloved Sir Richard Thorne Thorne, Knight Commander 
of Our Most Honourable Order of the Bath, Medical Officer of the Local Government 
Board; Our Trusty and Well-beloved Constantine Phipps Carey, Esquire, Lieutenant- 
Colonel and Honorary Major-General on the Retired List of Our Army ; Our Trusty and 
Well-beloved Charles Philip Cotton, Esquire; Our Trusty and Well-beloved Michael 
Foster, Esquire, Master of Arts, Professor of Physiology in Our University of Cambridge ; 
Our Trusty and Well-beloved Thomas Walter Harding, Esquire, Retired Lieutenant- 
Colonel of Our Auxiliary Forces, with Honorary Rank of Colonel; Our Trusty and Well- 
beloved Thomas William Killick, Esquire ; Our Trusty and Well-beloved William Ramsay, 
Esquire, Professor of Chemistry, University College, London ; and Our Trusty and Well- 
beloved James Burn Russell, Esquire, Doctor of Medicine, Master of Surgery: Greeting ! 


Whereas We have deemed it expedient that a Commission should forthwith 


issue to inquire and report : 


1. (1) What method or methods of treating and disposing of sewage (including 
any liquid from any factory, or manufacturing process) may properly be adopted, 
consistently with due regard for the requirements of the existing law, for the 
protection of the public health, and for the economical and efficient discharge 
of the duties of local authorities ; and 


(2) If more than one method may be so adopted, by what rules, in relation 
to the nature or volume of sewage, or the population to be served, or other varying 
circumstances or requirements, should the particular method of treatment and 
disposal to be adopted be determined ; and 


2. To make any recommendations which may be deemed desirable with reference 
to the treatment and disposal of sewage ; 


how know Ye, that We, reposing great trust and confidence in your know- 
ledge and ability, have authorised and appointed, and do by these Presents authorise 
and appoint, you, the said Walter Stafford, Harl of Iddesleigh, Sir Richard Thorne Thorne, 
Constantine Phipps Carey, Charles Philip Cotton, Michael Foster, Thomas Walter Harding, 
Thomas William Killick, William Ramsay, and James Burn Russell to be Our Commis- 
sioners for the purposes of the said Inquiry. 


EANO, for the better effecting the purposes of this, Our Commission, We do by these 
Presents give and grant unto you, or any three or more of you, full power to call before 
you such persons as you shall judge likely to afford you any information upon the subject 
of this Our Commission ; and also to call for, have access to, and examine all such books, 
documents, registers, and records as may afford you the fullest information on the subject, 
and to inquire of and concerning the premises by all other lawful ways and means what- 
soever. 


Elnd We do by these Presents authorise and empower you, or any three or more 
of you, to visit and personally inspect such places as you may deem it expedient so te 
inspect for the more effectual carrying out of the purposes aforesaid. 
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ELNO We do further by these Presents will and ordain that this Our Commission 
shall continue in full force and virtue, and that you, Our said Commissioners, or any 
three or more of you, may from time to time proceed in the execution thereof, and of 
every matter and thing therein contained, although the same be not continued from 
time to time by adjournment. 


End We do further ordain that you, or any three or more of you, have liberty to 
report your proceedings under this Our Commission from time to time, if you shall judge 
it expedient so to do. 


FAN Our further Will and Pleasure is that you do, with as little delay as possible, 
report to Us, under your hands and seals, or under the hands and seals of any three or 
more of you, your opinion upon the matters herein submitted for your consideration. 


Elid for the purpose of aiding you in such matters, We hereby appoint Our 
Trusty and Well-beloved Frederick James Willis, Esquire, to be Secretary to this Our 
Commission. 


Given at our Court at St. James’s, the Seventh day 
of May, One thousand eight hundred and ninety-eight, 
in the Sixty-first Year of Our Reign. 


By Her Majesty’s Command, 
(Signed) M. W. Riviey. 


Wiitt1aM Henry Power, EsqQ., F.B.S., 
To be a Member of the Royal Commission on Sewage Disposal. 


VICTORIA R. 


Victoria, by the Grace of God, of the United Kingdom of Great Britain and 
Ireland Queen, Defender of the Faith: To Our Right Trusty and Well-beloved William 
Henry Power, Esquire, Fellow of the Royal Society, Medical Officer of the Local 
Government Board: Greeting ! 


Whereas We did, by Warrant under Our Royal Sign Manual, bearing date the 
Seventh day of May, One thousand eight hundred and ninety-eight, appoint Our Right 
Trusty and Right Well-beloved cousin Walter Stafford, Earl of Iddesleigh, Companion 
of Our Most Honourable Order of the Bath, together with the several Gentlemen therein 
mentioned, or any three or more of them, to inquire into the treatment and disposal of 
sewage. 


Knd whereas One of the Commissioners so appointed, namely, Sir Richard 


Thorne Thorne, has since deceased. 


THow know Ye, that We, reposing great confidence in you, do, by these 
Presents, appoint you, the said William Henry Power, to be one of Our Commissioners 
for the purpose aforesaid, in the room of the said Sir Richard Thorne Thorne, deceased, 
in addition to, and together with, the other Commissioners whom we have already 
appointed. 

Given at our Court at Saint James’s, the Seventh 


day of February, One thousand nine hundred, in the 
Sixty-third Year of Our Reign. 


By Her Majesty’s Command, 
(Signed) M. W. Riptey. 





Whitehall, March 18th, 1901. 


Tuer Kring has been pleased to issue a Commission, under His Majesty’s Royal Sign Manual, 
to the following effect :— 


EDWARD R. 


LEowarod the Seventh, by the Grace of God, of the United Kingdom of 
Great Britain and Ireland King, Defender of the Faith, to all to whom these Presents shall 
come, Greeting ! 


Udhereas it pleased Her late Majesty from time to time to issue Royal Com- 
missions of Inquiry for various purposes therein specified : 


Hnod whereas, in the case of certain of these Commissions, namely, those 

known as— | 

The Historical Manuscripts Commission ; 

The Horse Breeding Commission ; 

The Local Taxation Commission ; 

The Port of London Commission ; 

The Salmon Fisheries Commission ; and 

The Sewage Disposal Commission ; 
the Commissioners appointed by Her late Majesty, or such of them as were then acting 
as Commissioners, were, at the late demise of the Crown, still engaged upon the business 
entrusted to them : 


And whereas, We deem it expedient that the said Commissioners should 


continue their labours in connection with the said enquiries notwithstanding the late 
demise of the Crown : 


Tow know YE, that We, reposing great trust and confidence in the zeal, 
discretion, and ability of the present members of each of the said Commissions, do by these 
Presents authorise them to continue their labours, and do hereby in every essential 
particular ratify and confirm the terms of the said several Commissions. 


ENO We do further ordain that the said Commissions do report to Us under their 
hands and seals, or under the hands and seals of such of their number as may be speci- 
fied in the said Commissions respectively, their opinion upon the matters presented for 
their consideration ; and that any proceedings which they or any of them may have 
taken under and in pursuance of the said Commissions since the late demise of the Crown, 
and before the issue of these Presents shall be deemed and adjudged to have been taken 
under and in virtue of this Our Commission. 


Given at Our Court at Saint James’s, the fourth 
day of March, One thousand nine hundred and one, 
in the First Year of Our Reign. 


By His Majesty’s Command, 
(Signed) Cuas. T. Rircuie. 
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THOMAS JOSEPH STAFFORD, F.R.C.S.I., 
To be a Member of the Royal Commission on Sewage Disposal. 


EDWARD R. 


Edward the Seventh, by the Grace of God, of the United Kingdom of 
Great Britain and Ireland and of the British Dominions beyond the Seas King, Defender 
of the Faith. To Our Trusty and Well-beloved Thomas Joseph Stafford, Esquire, Fellow 
of the Royal College of Surgeons of Ireland, Medical Commissioner of the Local 
Government Board for Ireland : Greeting ! 


Udbhereas Her late Majesty Queen Victoria did by Warrant under the Royal 
Sign Manual bearing date the Seventh Day of May One thousand eight hundred and 
nineth-eight, appoint Our Right Trusty and Right Well-beloved Cousin, Walter Stafford, 
Karl of Iddesleigh, Companion of Our Most. Honourable Order of the Bath, together with 
the several Gentlemen therein mentioned, to be Commissioners to inquire into the 
treatment and disposal of Sewage. 


Hnd whereas, one of the Commissioners so appointed, namely, Our Trusty 
and Well-beloved Charles Philip Cotton, Esquire, hath humbly tendered unto Us his 
resignation of his appointment as one of the said Commissioners : 


Row know Ye, that We, reposing great confidence in’ you, do by these 
Presents appoint you, the said Thomas Joseph Stafford, to be one of Our Commissioners 
for the purpose aforesaid, in the room of the said Charles Philip Cotton, resigned, in 
addition to and together with the present Members of the Commission. 


Given at Our Court at Saint James’s, the Seventh 
day of May, One thousand nine hundred and two, in 
the Second Year of Our Reign. 

By His Majesty’s Command, 
(Signed) Cuas. T. RIvTcurIe. 





ReGInaLD ARTHUR TaTTON, EsQuiRE, 
To be a Member of the Royal Commission on Sewage Disposal. 


EDWARD R. & I. 


Loward the Seventh, by the Grace of God, of the United Kingdom of 
Great Britain and Ireland and of the British Dominions beyond the Seas King, 
Defender of the Faith, To Our Trusty and Well-beloved Reginald Arthur Tatton, 
Esquire, Greeting ! 


Whereas Her late Majesty Queen Victoria did by Warrant under the Royal 
Sign Manual bearing date the Seventh Day of May, One thousand eight hundred and 
ninety-eight, appoint Commissioners to inquire into the treatment and disposal 
of Sewage. 


End Whereas, a vacancy has been caused in the body of the Commissioners 
appointed as aforesaid by the death of Major-General Constantine Phipps Carey, C.B. 


Tow know Ye, that We, reposing great confidence in you, do by these 
Presents appoint you, the said Reginald Arthur Tatton, to be one of Our Commissioners 
for the purpose aforesaid, in the room. of the said Constantine Phipps Carey, deceased, in 
addition to and together with the present Members of the Commission. 

1 


Given at Our Court at Saint James’s, the Seventh 
day of January, One thousand nine hundred and 
seven, in the Sixth Year of Our Reign. 

By His Majesty’s Command, 
(Signed) H. J. GLADSTONE. 
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Whitehall, May 30th, 1910. 
Tue Krve has been pleased to issue a Warrant under His Majesty’s Royal Sign Manual 
to the following effect :— 


GHORGE R. & I. 


George the Fifth, by the Grace of God, of the United Kingdom of 


Great Britain and Ireland, and of the British Dominions beyond the Seas King, Defender 
of the Faith, to all to whom these Presents shall come. Greeting ! 


Whereas it pleased His late Majesty from time to time to issue Royal Com- 


missions of Inquiry for various purposes therein specified : 


End whereas, in the case of certain of these Commissions, namely, those 


known as— 

The Historical Manuscripts Commission ; 

The Horse Breeding Commission ; 

The Sewage Disposal Commission ; 

The Poor Laws Commission ; 

The Tuberculosis Commission ; 

The Canal Communication Commission ; 

The Mines Commission ; 

The Welsh Church Commission ; 

The Coast Erosion and Afforestation Commission ; 

The Vivisection Commission ; 

The Land Transfer Acts Commission ; 

The Ancient Monuments (Wales and Monmouthshire) Commission ; 

The Ancient Monuments (England) Commission ; 

The Trade Relations between Canada and the West Indies Commission ; 

The Selection of Justices of the Peace Commission ; 

The Divorce and Matrimonial Causes Commission ; 

The University Education in London Commission ; and 

The Brussels, Rome and Turin Exhibitions Commission ; 
the Commissioners appointed by His late Majesty, or such of them as were then acting as 
Commissioners, were at the late demise of the Crown, still engaged upon the business 
entrusted to them: 


Rnd whereas, We deem it expedient that the said Commissioners should 


continue their labours in connection with the said enquiries notwithstanding the late 
demise of the Crown : 


TRhow know Ve, that We, reposing great trust and confidence in the zeal, dis- 
cretion, and ability, of the present members of each of the said Commissions, do by these 
Presents authorise them to continue their labours, and do hereby in every essential 
particular ratify and confirm the terms of the said several Commissions. 


Hnod We do further ordain that the said Commissioners do report to Us under their 
hands and seals, or under the hands and seals of such of their number as may be specified 
in the said Commissions respectively, their opinion upon the matters presented for their 
consideration ; and that any proceedings which they or any of them may have taken 
under and in pursuance of the said Commissions since the late demise of the Crown and, 
before the issue of these Presents shall be deemed and adjudged to have been taken under 
and in virtue of this Our Commission. _ 

Given at Our Court at Saint James’s, the twenty-sixth 
day of May, One thousand nine hundred and ten, in the 
First Year of Our Reign. 


By His Majesty’s Command, 
(Signed) R. B. Hatpane. 


Vill 


FREDERICK JAMES WILLIS, Esq., 
To be a Member of the Royal Commission on Sewage Disposal. 


GEORGE R. & I. 


George the ¥ tfth, by the Grace of God, of the United Kingdom of Great 
Britain and Ireland and of the British Dominions beyond the Seas King, Defender of the 
Faith : To Our Trusty and Well-beloved Frederick James Willis, Esquire, Barrister-at-law, 
one of the Assistant Secretaries to the Local Government Board. Greeting ! 


Whereas Her late Majesty Queen Victoria did by Warrant under the Royal 

JESUY y hi 
Sign Manual bearing date the Seventh day of May, One thousand eight hundred 
and ninety eight, appoint Commissioners to inquire into the treatment and disposal of 
Sewage : 


how know Ve, that We, reposing great confidence in you do by these Presents 
appoint you the said Frederick James Willis, sometime Secretary to the said Royal Com- 
mission, to be an additional Commissioner for the purposes aforesaid. 


Given at On Court at Saint James’s the Twentieth 
day of July, One thousand nine hundred and ten, in the 
First Year of Our Reign. 


By His Majesty’s Command, 
(Signed) W. 8. CHURCHILL. 
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ROYAL COMMISSION ON SEWAGE DISPOSAL. 





SEVENTH REPORT. 





To Tue Kina’s Most Excetuent Magesty : 
May 1T Puease Your Maggsty: 


We, your Commissioners, appointed to inquire into the methods of disposing of sewage 
and trade effluents, humbly submit this Report concerning the association of sewage pol- 
lution in tidal waters with excessive growth of green sea weeds. 


I.—INTRODUCTORY. 


1. At the conclusion of our Fifth Report we stated that the remainder of our inquiries 
would be chiefly concerned with the disposal of trade effluents when not mixed with sewage, 
and that we should also continue our observations on the effect of discharging sewage 
effluents of known composition into streams, with a view to reporting more fully on the 
question of standards and tests. These subjects are still under investigation, and we are 
not at present in a position to report definitely upon them. 


2. Since the issue of our Fifth Report we have been invited to investigate the question 
of nuisance, and possible damage to health, which is caused by decaying sea weeds, whose 
superabundant growth has been freely attributed to the stimulating effects of a mixture 
of sewage and sea water. ‘The case of Belfast Lough was in this connection specially re- 
ferred to us by the Local Government Board for Ireland, and as the matter was urgent 
we decided to take up the investigation concurrently with our other work. We are 
now in a position to report on this subject, and we think it desirable to treat the question 
separately, without waiting for the completion of our other investigations. 


3. The disadvantage arising from the growth of green seaweed in estuaries was first Letts, 8574. 

brought to our notice by Professor Letts, who gave evidence before us in 1902 in con- 
nection with our inquiry into the pollution of tidal waters. He described the nuisance 
caused by decaying masses of the weed known as Ulva latissima (or Sea lettuce). The 
nuisance was, he represented, most serious on the shores of Belfast Lough, though found in 
lesser degree in other places, such as Dublin Harbour. Professor Letts then expressed 
the opinion that the superabundant growth of Ulva was intimately associated with the 
pollution of sea water by sewage. 


4. We did not, however, take up the direct investigation of this question until 1909, 
when our attention was called to the subject by the Local Government Board for Ireland 
in connection with a scheme for the treatment of the sewage of Belfast, designed with 
a view to diminishing or suppressing the growth of Ulva in the Lough. The terms of 
the letter of the Local Government Board and of our reply were as follows :— 


Local Government Board, Dublin. 
March 22nd, 1909. 
Sir,— 

I am directed by the Local Government Board for Ireland to acquaint you, for the information of the 
Royal Commission on Sewage Disposal, that the Board have received an application from the Corporation 
of Belfast for sanction to a loan of £112,300 for sewage purification works, of which it is proposed to devote 
£80,780 to the main outfall works and £31,520 to the completion of the Sydenham and Knock drainage scheme. 

The Board forward extracts from a Report received by them showing the proposals of the Corporation, 
and, as the Board observe from the Fifth Report of the Royal Commission that the Royal Commission is 
familiar with the conditions of Belfast Lough, they would be glad to know whether the Commission would 
be so good as to advise the Board . . . whether the Royal Commission propose to investigate further the 
conditions under which green growths associated with sewage disposal in estuaries such as Belfast Lough are 
encouraged, and the best and least expensive means of treating sewage so as to avoid the nuisance caused 
by such growths upon the foreshores of estuaries. 

I am, Sir, 
Your obedient Servant, 
(Signed) A. R. BARLAS, 
Secretary. 
The Secretary, 
Royal Commission on Sewage Disposal, 
5, Old Palace Yard, Westminster, S.W 
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Royal Commission on Sewage Disposal, 
5, Old Palace Yard, 8.W. 
June 11th, 1909. 
S1ir,— 

I am directed by the Royal Commission to advert to your letter of March 22nd last, inquiring whether 
the Commission propose to investigate further the conditions under which green growths associated with 
sewage disposal in estuaries, such as Belfast Lough, are encouraged, and the best and least expensive means 
of treating sewage so as to avoid the nuisance caused by such growths upon the foreshores of estuaries. 

The case to which the Local Government Board draw special attention is that of Belfast Lough where, 
undoubtedly, a serious nuisance is, at times, experienced. From inquiries which the Commission have made 
it appears that a similar nuisance, though of less extent, has been experienced in other localities. 

Apart, however, from the valuable work which has been carried out by Professor Letts at Belfast, the 
Commission are not aware that any systematic investigations have been made with a view to determining 
under what conditions the nuisance arises and how it can best be remedied, and even in the case of Belfast 
the investigations do not appear to the Commission to have been sufficiently extended to justify final opinions 
being formed. 

The questions involved present considerable difficulties, and it is probable that they differ, at any rate to 
some extent, in different cases; but after careful consideration the Commission have arrived at the conclusion 
that the matter is of sufficient general importance to justify them in making some inquiries in regard to it. 

Looking to the work which has already been done by Professor Letts the Commission think that the 
case of Belfast Lough should be first investigated, but before coming to a definite decision in the matter they 
would wish to learn whether the Corporation of Belfast are willing to render the Officers of the Commission 
such assistance as may be necessary. 

The Commission would suggest that in the first instance the Local Government Board should ascertain 
the views of the Corporation of Belfast in regard to this suggestion. 

I am, Sir, 
Your obedient Servant, 
— (Signed) F. J. WILLIS, 
Secretary. 


. 


The Local Government Board for Ireland subsequently informed us that the Cor- 
poration were willing to assist us in every way, and we therefore decided to make a careful 
study of the conditions of Belfast Lough in regard to the nuisance complained of. Through- 
out our inquiry the Belfast Corporation have granted us every facility to pursue our 
investigations. 


II.—HISTORY OF ULV A NUISANCE IN BELFAST LOUGH. 


5. It may be convenient shortly to review the history of the problem at Belfast, and 
the considerations which led us to the conclusion that the relation of Ulva to sewage 
pollution was such as clearly to bring an inquiry into the subject within the terms of our 
reference. 

For a number of years prior to the date of our inquiry a very serious nuisance had 
been experienced round the shores of Belfast Lough. It was at one time contended that 
the offensive smell which was complained of was due to the actual deposit of sewage 
matter upon the extensive sloblands of the Lough. That view, however, has now been 
abandoned by most of the complainants in favour of the theory that the pollution of the 
Lough promotes the excessive growth of green seaweeds (principally Ulva latissima), 
which when they decay on the shore give off large quantities of sulphuretted hydrogen, 
and so cause nuisance. 

Before discussing in detail the validity of this theory we may indicate the general 
grounds on which an association between the growth of Ulva and sewage pollution has 
been assumed. 


6. It has been represented to us that the growth of this weed in Belfast Lough has 
varied more or less directly with the amount of sewage.pollution. It has been asserted 
that some fifty or sixty years ago, when the sewage of the City, comparatively small 
in amount, was discharged into the Lagan, and reached the Lough in a condition of 
considerable dilution and deprived probably of the bulk of its suspended solids, the 
foreshores of the Lough and extensive mussel beds thereon were practically free from 
weed. It has also been pointed out that in consequence of the reconstruction of the 
Belfast system of sewerage between 1887 and 1893 crude sewage, in greater volume 
than before, was discharged nearer to the sloblands, and that concurrently with this 
a considerable increase of the Ulva nuisance was observed. 


7. In 1893 a new main drainage system, authorised by the Belfast Main Drainage 
Act of 1887, was completed, the object of which was to discharge the bulk of the sewage 
directly into the Lough at a point prescribed by the Act between the navigation channel 
and the north shore. ; 

For a time the sewage was discharged at this point through a wooden chute on the 
ebb tide into deep water, and it is alleged that so long as the chute remained intact the 
nuisance was less serious. 
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8. After a while, the chute became leaky, and liable through blockage to frequent 
bursts, the result of which was that sewage matter was discharged in the shallower 
waters of the Lough at all states of the tide, which in this part is so sluggish that very 
little of the polluting matter could, in the circumstances, be carried away to sea. 

It has been very positively asserted that during this latter period the Ulva nuisance has 
again considerably increased upon the shores of the Lough. 


9. In 1899 the connection between Ulva and sewage pollution at Belfast had become so 
generally accepted that by a provision of a local Act of that year the Corporation were 
required within three years from the passing of the Act to “ provide works and appliances 
necessary for the proper purification of the sewage of the City of Belfast discharged from 
the system of works authorised by the Belfast Main Drainage Act, 1887.” 

With a view to meeting the obligations thus laid upon them by Statute, the Corpora- 
tion sought the advice of Professor Letts, who carried out a series of experiments and 
inquiries, and proposed a carefully considered scheme for complete purification of the 
Belfast sewage. 


10. In 1907 a Commission was appointed by the Local Government Board for Ireland 
to inquire into the public health of the City of Belfast and to make recommendations 
for its improvement. The Report of this Commission, published in the following year, 
threw doubt upon the wisdom of carrying out a complete scheme of sewage purification 
until it had been more conclusively proved that precautions in excess of sedimentation 
of the sewage were really required. 


11. The Corporation decided to adopt the recommendation of the Health Commission 
to proceed first with the sedimentation of the sewage and the effective limitation of its 
discharge to the first three and a half hours of the ebb tide, and to defer the question of 
providing additional means of purification for further consideration. 

This recommendation, and the decision of the Corporation to adopt it, aroused con- 
siderable opposition from local authorities and owners on the foreshores outside the City. 
They regarded the decision as an attempt on the part of the Corporation to evade their 
statutory obligations. 


12. Eventually, the question of the relation of sewage pollution to the growth of Ulva 
was, at the instance of the Local Government Board for Ireland, commended to us for 
investigation ; and, as stated by us in our letter to that Board, we considered that the 
question was one of sufficient general importance to warrant our making inquiries in regard 
to it. We believed that an investigation of the conditions of Belfast Lough might prove 
of value in the solution of similar difficulties arising in other localities. 


IlIl.—METHOD OF INVESTIGATION. 


13. We instructed Mr. Frye, one of our chemists, and Mr. Kershaw, our engineer, to 
visit Belfast and other places and to carry out experiments and investigations as to the 
relations of Ulva and sewage. In these they had the co-operation of Professor Letts, 
whom we had appointed as a temporary officer of the Commission, and whose special know- 
ledge of the question was of great value to us; of Mr. Richards, one of our assistant chemists ; 
and of Mr. A. D. Cotton, whose services were placed at our disposal by the courtesy of the 
Director of the Royal Botanic Gardens, Kew, with a view to the investigation of the 
botanical aspects of the subject. 


14. We recognised at an early stage that our inquiry must necessarily cover a wide 
field. It would embrace investigations into the life history of Ulva latissima, its embry- 
ology, its chemical composition and the conditions under which it thrives and decays, as 
well as any special conditions which have led to its luxuriant growth in particular localities, 
and the means which may be adopted for its destruction or utilisation. 

The lines on which we instituted experiments and investigations may be summarised 
as follows :— 

(a) Detailed surveys of the foreshores, sloblands and bed of Belfast Lough, 
and of the various points at which sewage was being or might be discharged. 

(0) Float experiments in the Lough to ascertain the set and rate of the 
currents under different conditions of wind and tide. 

(c) Dredging and trawling operations for discovering whether there was 
any mass of Ulva growing or decaying in deep water. 

(d) Observation of the localities in Belfast Lough or elsewhere where Ulva 
was abundant with a view to discovering typical nurseries of the weed. 

(e) Chemical analyses of the Lough water at various points and of the sewage 
discharging into it. | 
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({) Chemical analyses of the tissues of Ulva and other green weeds. 

(g) Chemical and bacteriological analyses of muds and sludge found in 
different parts of the Lough. 

(h) Comparative experiments on the growth of Ulva in sea water with and 
without the addition in differing amounts of fresh water or sewage or both. 

(<) Inquiry into the fermentative changes in sea and in fresh water when 
polluted with sewage. 

(7) Various experiments on the utilisation of Ulva for commercial purposes, 
e.g., by drying for use as manure or by distilling for the production of sulphate of 
ammonia. 
(k) Experiments on the effect on Ulva growth of removing mussels from Ulva 
banks. . 

(1) Experiments on the effect of the application of copper sulphate to the 
banks in destroying and preventing the growth of the weed. 

(m) Inquiry into the botany of Ulva found in various localities. 


15. In September, 1909, some of our number visited Belfast and spent some days in 
inspecting the Lough, the sloblands and the shores and in critically observing the experi- 
ments which were then in progress. 

More recently some of us have visited the neighbourhood of Swanage, Studland, Poole 
and Weymouth, with a view to investigating the growth of Ulva in unpolluted or com- 
paratively unpolluted waters. 


16. Early in 1910 we decided to hear any evidence which parties interested in Belfast 
Lough might wish to tender. We invited a number of public bodies and riparian owners 
to send representatives or to attend for the purpose of giving evidence on the cause of the 
foreshore nuisance and the means to be adopted for avoiding it. Invitations were addressed 
to the Belfast Corporation, the Belfast Harbour Commissioners, the Castlereagh Rural 
District Council, the Holywood Urban District Council, the Belfast Foreshore Committee 
(representing ratepayers, residents and property owners on the shores of the Lough), and 
Mr. Henry Harrison, of Holywood, and Mr. R. J. Kennedy, of Cultra, riparian owners. Of 
this number the Castlereagh Council did not consider themselves ina position at that time 
to offer expert evidence which would be of material assistance to the Commission, while the 
Foreshore Committee and Mr. Kennedy, who had previously been signatories to a 
Petition praying to be allowed to submit their case to the Commission, finally decided 
that their interests might be prejudiced by their appearance for the purpose of giving 
evidence. 


17. In February, 1910, we took the evidence of the following parties :— 
Mr. Henry Harrison and 
Mr. R. I. Calwell, C.E. 
Alderman J. King Kerr, M.D., J.P. 
Councillor Crawford McCullagh Representing the 
Mr. H. A. Cutler, M. Inst. C.E. . Belfast Corporation. 
Mr. W. E. Adeney, D. Sc., F.LC., F.CS. | 
Mr. John Hawthorne, B.A., Ph.D. 
Mr. Robert Thompson, M.P. Representing the 
Mr. W. Redfern Kelly, M.Inst.C.E. | Belfast Harbour Commissioners. 
Councillor George Murdoch ) Representing the 
Mr. David Bell ! Holywood Urban District Council. 


IV.--PHYSICAL ASSOCIATION OF ULVA WITH SEWAGE IN 
BELFAST LOUGH. 


18. As will be seen from the plan* the upper or inner portion of the Lough is divided 
longitudinally by the Victoria Channel which now forms the outlet of the river Lagan and 
is prolonged into the main navigation channel. The Belfast main outfall works are situated 
on the Antrim side of this channel, and the chute, to which reference has been made, runs 
from the works for about a mile seaward, ¢.e., in a direction parallel to that of the channel. 
Local sewage discharges of small volume occur on the County Down side, viz., from the 
Connswater river, Sydenham, Holywood Barracks, Holywood Town, etc., but the vast 
ean of the sewage entering the Lough is delivered on the Antrim side of the Victoria 

annel. 

Chemical analyses indicate that in the upper part of the Lough, within a line drawn 
from Macedon Point to Holywood, the water is uniformly fouled with sewage to a degree 
corresponding to about 1 per cent. by volume of average Belfast sewage, as measured 
by the ammoniacal nitrogen. The exceptions to this degree of pollution occur in the 


* See Map at end. 
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Seal Channel and in the neighbourhood of the chute, where at certain states of the tide 
the pollution is on occasion very great indeed, and to a lesser extent in the Connswater 
Channel. Further, the chlorine figures show an admixture of fresh water over the 
greater portion of this area to an amount ranging between 19 per cent. in the winter 
and 10 per cent. in the summer. 


19. There occurs, in certain areas of the Lough, a superabundant growth of green 
seaweeds, consisting mainly of Ulva latissima, with various species of Enteromorpha and 
Monostroma. 

The weeds are to be found growing between the tide levels all round the inner Lough 
(from the City to Grey Point on the one shore and Carrickfergus on the other); but an excep- 
tionally great development of Ulva occurs on the banks, between half tide and low water, on 
the County Down shore between the Kinnegar and the East Twin Island. This area 
may, we consider, be regarded as the main nursery of the weed. The nuisance from smell is 
experienced chiefly at Sydenham, Tillysburn, Holywood and Cultra on the County Down 
shore, but also to some extent on the Antrim side. 


20. Evidence was tendered by some witnesses in support of the view that sewage 
solids, from the Belfast outfall can, under suitable conditions, be carried more or less 
directly on to the County Down foreshore, that a direct nuisance is thus caused, and that a 
superabundant growth of Ulva is thereby fostered. We may refer particularly to the 
evidence of Mr. Henry Harrison, Mr. Robert Thompson and Mr. George Murdoch. 


21. Dr. Hawthorne and Mr. Cutler, on the other hand, were both of opinion that no 
considerable amount of solids suspended in sewage could find their way from the chute 
across the dredged channel to the County Down banks. The bulk of such sewage matter 
as was found on those banks was in their view probably brought down by the Lagan and 
Connswater rivers. On the Antrim side of the Lough where, they agreed, crude sewage 
had undoubtedly been discharged at times owing to the inefficiency of the chute, a direct 
nuisance due to actual sewage matter probably existed for a while in addition to the Ulwa 
nuisance. But since the chute has been cleared and repaired and sedimentation of the 
sewage carried out no nuisance of this kind had been complained of on the Antrim shore. 


22. Our comparative analyses of the mud on the Ulva banks and of sewage sludge 
go to discount the theory which would attribute the superabundant growth of the weed on 
the Down shore to sewage solids. Sulphur is an important constitutent of fresh Ulva—- 
amounting to over 4 per cent. of the dried weed—and the high sulphur content of the 
mud on the Holywood and Connswater banks, compared with that of other samples of 
mud and of sewage sludge, indicates that these banks are largely composed of decayed 
Ulva and not of sewage solids. This inference is supported by a direct comparison of the 
physical character of the mud on these banks with that of the sewage deposit found in 
the neighbourhood of the chute. 

Further, the float experiments carried out by our officers indicate that while it is 
possible that sewage matters floating in the water near the chute can, in some circumstances 
and probably after several days, be conveyed to the County Down shore, the main tendency 
of the tides in this neighbourhood is to carry suspended matters seawards. 


23. We are, therefore, of opinion that the nuisance experienced in the neighbourhood 
of the County Down banks is not mainly caused by the deposit of sewage solids, and that 
the superabundant growth of Ulva can only to a very small extent, if at all, be due to 
the deposit of sewage solids. At the same time we think that it is necessary, in order 
to prevent the silting up of the navigable channels and the de-oxygenation of the water, 
that the sewage should be freed from the greater portion of its suspended solids before 
it is discharged into the Lough. No doubt, too, the partial purification which would be 
thus effected would diminish the number of micro-organisms of intestinal derivation in 
the sewage; but in our opinion it is not practicable by any process of sewage purifica- 
tion which might be adopted to ensure such a degree of bacteriological purity of the 
waters of the inner Lough as would render uncooked shell fish gathered from the 
sloblands safe articles of human food. 


V.—OTHER PHYSICAL CONDITIONS AFFECTING THE GROWTH 
OF ULVA. 


24, Further, the existence of liquid sewage pollution is not in itself a sufficient cause of a 
luxuriant growth of Ulva. We shall advert to this point later ; at this stage it will suffice 
to state that in Belfast Lough, although the pollution is fairly uniform, Ulva is found 
growing vigorously only in certain limited areas, and that we have found the weed in 
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quantity at Studland (Dorset) and other places where the sea water is free from sewage 


pollution. Our own observations and the testimony of various witnesses show conclusively 


that physical conditions other than a particular quality of the water are essential to the 
growth of the weed in any considerable quantity. The chief of these conditions are 
(1) sheltered and shallow waters with sluggish currents, and (2) the existence of means of 
anchorage for the weed. 


25. As regards the first point, Belfast Lough and the estuary of the Thames below 
Crossness furnish an instructive contrast. At Crossness there is an enormous discharge 
of the precipitation liquor from London sewage, but no Ulva nuisance has been detected. On 
the other hand, some of the sloblands of Belfast Lough provide ideal conditions for the 
development of the weed. Ulva grows with a broad frond and by a very weak attachment. 
It is thus easily detached by the action of waves or currents, and though it is capable 
of continuing to grow when detached and while drifting, our experience shows that it 
reaches its greatest development when attached to some fixed anchorage. Our dredging 
operations disclosed no considerable quantity of Ulva rooted in deep water, and, as to the 
fronds caught during the trawling, their size and condition and the positions in which 
they were found, all indicated that they had drifted from the banks where great quantities 
of Ulva were growing. The areas on which Ulva was found by us growing in greatest 
abundance were banks which were uncovered at low tide and were sheltered from strong 
currents and rough water. 


THE RELATION BETWEEN MussEts anp Ulva. 


26. The second condition, that of anchorage, is of even greater importance. For a 
full description of the mode of development of Ulva we may refer to Mr. Cotton’s botanical 
report which is printed in the Appendix hereto ; but for our present purpose it is sufficient 
to emphasize the relation which mussel beds bear to the growth of the weed. The part 
which the mussel plays is two-fold. It affords, first, a solid support on which the Ulva 
spore can germinate and grow, and, second (as was first pointed out by Professor Letts) 
by the byssus threads which it throws out it will detain detached and drifting fronds 
and secure them against the action of the wind and tide, or it will attach itself to a growing 
frond, thus encouraging a new centre of growth by a process similar to layering. 


27. In Belfast Lough we found that considerable areas of the sloblands are more or 
less thickly covered with mussel beds, which attain their greatest development at the 
mouth of the Connswater and on the outer.half of the Tillysburn bank. On the Antrim 
shore the mussels are scattered and less numerous. Our officers found that Ulva fronds 
attached by their own roots to mussel shells were fairly common, but the number of these 
was insignificant compared with the number of fronds held by mussel threads. Mr. Cutler 
also gave evidence to this effect. In several places the weight of wet Ulva lying on the 
dense mussel banks was over 100 Ibs. to the square yard of surface, and the total quantity 
growing on the banks was more than sufficient to account for the quantity of detached 
fronds cast up on the foreshores of both sides of the Lough. 


28. In the course of our visit to Poole we were particularly struck by the quantity 
of Ulva at a spot where anchorage for the weed was provided by mussels, brick-bats, etc., 
and by its absence from other parts of the harbour which did not offer it similar encourage- 
ment. 

A still more striking instance of the importance of mussel beds as supplying anchorage 
was afforded by the luxuriant growths of Ulva in Southampton Water, where the plants 
examined were found in almost every case to be secured by mussel threads. 


29. In addition to providing a mooring, it has also been suggested that the mussel 
helps to feed the Ulva by contributing ammonia from its excretions. Experiments made 
by Professor Letts indicate that a single living mussel in the course of twenty-four hours 
adds to half a litre of sea water an amount of ammonia equivalent to 4 per cent. Belfast 
sewage. Mr. Cutler and Mr. Hawthorne have also referred to excrement from mussels as 
food for Ulva. 

Professor Letts has further suggested that Ulva may in turn be of service to the 
mussel by oxygenating the foul water in which mussels often grow. In support of this 
suggestion he made some further experiments from which it appeared that mussels would 


travel some distance towards fronds of Ulva to which they then attached themselves by 
their threads. 
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VI.—CHEMICAL EFFECTS OF SEWAGE POLLUTION UPON THE GROWTH 
OF ULVA. 


30. We now come to discuss the effects of sewage pollution, and, conversely, of sewage 
purification, upon the growth of Ulva. As regards the particular case of Belfast, the 
position is somewhat affected by the provisions contained in the Local Act of 1899, to 
which we have referred. 


31. The valuable investigations carried out by Professor Letts before we commenced 
our inquiry shewed :— | 


(1) That Ulva can rapidly absorb nitrogen presented to it in the form of 
saline ammonia contained in liquid sewage diluted with sea water. 
(2) That in this way the growth of Ulva is encouraged. 


Moreover there did not seem to be any reason to doubt that Ulva could, as represented 
by Professor Letts, also absorb nitrogen presented to it in the form of nitrate—the form in 
which it would mainly be found in a well purified effluent such as would be produced by 
ordinary methods of sewage purification. There was not, however, sufficient evidence to 
satisfy us that Ulva would be encouraged to an extent likely to cause nuisance if the 
nitrogen in the sewage were discharged mainly in the form of nitrate. Evidence on this 
point would clearly have an important bearing on the need for a scheme for the 
‘* denitrification ” of sewage such as that elaborated by Professor Letts. But before 
investigating the degree to which Ulva can avail itself of nourishment furnished by 
nitrate it was necessary to ascertain beyond doubt whether the weed could grow freely in 
the absence of sewage whether treated or not. If'this question could be answered in the 
affirmative any proposal either for the purification of sewage by ordinary methods or for its 
denitrification as a remedy for the Ulva nuisance would plainly have to be reconsidered. 


32. The evidence at our disposal, then, required to be supplemented in several 
particulars. Accordingly, Professor Letts, with the assistance of Mr. Richards, instituted 
a large number of experiments with the object of comparing the growth of Ulva in pure sea 
water and in sea water mixed with various proportions of (a) tap water; (b) sewage; 
(c) purified sewage effluent ; (d) sewage and tap water. | A complete account of these 
experiments is given in the report by Professor Letts and Mr. Richards, which is printed 
in the Appendix hereto. The results of the different series of experiments were occasionally 
conflicting ; for example, in one series the greatest growth occurred in the mixture of pure 
sea water and pure fresh water, and in some cases there was a greater growth in pure 
sea water than in polluted sea water. On the whole, however, the experiments point 
to the conclusion that, while Ulva can grow freely without any sewage pollution, the 
addition of nitrogen in a form which may be supplied by sewage is apt to produce rapid 
increase of the weed. 


VARIATIONS IN NITROGEN ConTENT OF Ulva GROWN IN PURE AND IN POLLUTED WATERS. 


33. Several determinations have been made of nitrogen in Ulva growing both under 
natural and under artificial conditions. The proportions of nitrogen present in Ulva 
under different conditions is of importance as indicating (a) how much nitrogen the weed 
is capable of absorbing when the supply of nitrogenous matter is plentiful; and (db) how 
little nitrogen it requires for free growth when the supply is limited. 


34. The following figures relating to Ulva growing under natural conditions are 
instructive :— 


Percentage 

Locality. nitrogen in 

dry Ulva. 
(1) Clare Island (County Mayo)- - - - - - 1B 
(2) Durlston (Dorset) - - - - - - - 1-13 
(3) Studland Bay (Dorset) - - aif rire - ~Sresenlals 


Analyses of samples of sea water from Durlston and Studland Bay showed that they 
were very pure chemically, containing only about one-tenth the quantity of ammoniacal 
nitrogen usually present in the upper waters of Belfast Lough. The water at Clare Island 
is understood to be unpolluted also. - 7 
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35. On the other hand, Ulva taken from localities known to be polluted gave the 
following results :— 


Percentage 
nitrogen in 
dry Ulva. 
(1) Belfast Lough (mean of twelve samples) - - - 38-92 
(2) Exmouth (Devon) - - - : - . - 3°73 
(3) Starcross (Devon) - - - - - - - 3°65 


The proportions of nitrogen are thus nearly as | : 3 in the two series. If we take 
individual samples from those on which the average for Belfast was calculated the varia- 
tion is still greater, one frond containing 4°99 per cent. 


36. It appears then that while Ulva will readily avail itself of the sustenance provided 
by polluting matters, it can also thrive on the exiguous diet derived from sea water which 
is not polluted by sewage. This is notably the case at Studland Bay, where we found 
Ulva, with a nitrogen content of only 1:18, growing in abundance. 


37. Estimations have also been made of the nitrogen content in Ulva under artificial 
conditions, with the object of comparing the loss or gain of nitrogen in samples grown 
in pure sea water and mixtures of sea water with sewage and sprinkler effluent. 


In all cases except one the samples grown in polluted waters showed a gain in 
nitrogen content. On the other hand, in two series out of five the samples grown in pure 
sea water showed a gain of nitrogen, but one of these was somewhat doubtful. We may 
conclude then that while, as a rule, Ulva grown in polluted water gains in nitrogen content, 
it is not impossible for it to show an increase of nitrogen when grown in pure sea water. 
It may further be observed that in no case did the samples of Ulva (which all came 
originally from polluted waters) show, when placed in pure sea water, a diminution of © 
nitrogen content to the level of that found in Ulva taken from the above mentioned 
unpolluted localities. 


38. With regard to the different degrees to which Ulva is nourished by pure and by 
polluted sea waters we think it desirable to point out that it has not been feasible in the 
time at our disposal to make an exhaustive examination of this subject. The experiments, 
however, together with our other investigations, have been sufficient to enable us to 
report on the matter. 


NITROGEN ContTENT OF PURE SEA WATER. 


39. The constituents of pure sea water are of importance in connection with 
the question of the development of Ulva in the absence of polluting matter, and deter- 
minations of nitrogen were made in several samples of pure sea water. It was found 
that nitrogen was present as free ammonia, albuminoid ammonia and nitrates in the 
following quantities, expressed as parts per 100,000 :— 


Free ammonia - - - - - - - from 0:000 to 0-0014 
Albuminoid ammonia - - - - - - ,, 0-005 ,, 0-011 
Nitrates - - - - - - - - ,, 0-002 ,, 0-009 


These figures throw some light on the power of Ulva to thrive in pure sea water, 
especially as it is known that sea weeds can absorb relatively large quantities of certain 
elements, which are present in very smallamount. The absorption of iodine by kelp may 
be cited as an example of this power. 

It may be remarked that it has been shown by experiment that Ulva cannot absorb 
nitrogen in the form of albuminoid ammonia. 


SULPHUR CoNTENT OF Ulva. 


40. Since the distinctive nuisance for which Ulva is responsible is due to the liberation 
of sulphuretted hydrogen when the weed decays, we considered that the sulphur content of 
the weed might afford some indication of the nuisance which, when rotting, it would be 
likely to cause. Hstimations of sulphur have, therefore, been made in order to ascertain 
whether the sulphur content of Ulva growing in polluted and unpolluted waters bears any 
constant ratio to the nitrogen content. Unfortunately, owing to lack of time, it has not been 
possible to obtain a complete series, but the results, so far as they go, suggest that in 
samples taken from polluted waters the percentages of nitrogen and sulphur are very 
similar, but that in samples taken from pure sea water the sulphur content is considerably 
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greater than the nitrogen content. Thus, samples from Studland and Durlston with 
little more than .1 per cent. of nitrogen contain over 5 per cent. of sulphur, the exact 
percentages being 5-83 and 5-36 of sulphur in the two samples, whereas samples from 
Belfast Lough showing an average percentage of 4-11 nitrogen contain an average of 
no more than 4-43 per cent. sulphur. Given similar conditions of decay it would seem 
so far as the sulphuretted hydrogen is due to the sulphur in the weed, that bulk for 
bulk Ulva from unpolluted sources may be capable of causing at least as serious nuisance 
as Ulva from Belfast Lough. 


VII.—REMEDIES. 


Errect oF Musse.t CLEARING. 


41. Our investigations shew clearly that mussel beds are a very material factor in 
the excessive development of Ulva ; and the suggestion has been made that the clearing 
away of local mussel beds might result in a great diminution of the growth of Ulwa. 
Asmall experiment was instituted at Belfast by our officers on these lines with satisfactory 
results. The improvement effected on the surface of the bank by the removal of mussels 
from a small area of slobland and the washing away of mud which incidentally 
followed, lasted for at least eight months, notwithstanding the fact that the area was 
surrounded by densely packed mussel banks. It must, however, be remarked that the 
observations related to the winter months. 

We thought it desirable that this experiment should be repeated on a much larger 
scale and in the summer months. On being informed of this view the City Corporation 
undertook the work. The results of this experiment are given in the report of Mr. 
Cutler, who states that an area much larger than before from which the mussels had been 
removed in May, 1910, was clear of organic mud, and remained practically clear of 
growing weed in September, this interval covering the season of most active growth. 


42. We have not at present sufficient data to enable us to estimate the permanence 
of the effect of mussel clearing in abolishing seaweed nuisance. The time which might 
elapse before a fresh mussel bed appeared on a cleared area would doubtless vary under 
different local conditions. But on the evidence at our disposal we may properly recommend 
the process as a valuable temporary measure for the abatement of the evil in the special 
circumstances of Belfast. | 


TREATMENT BY SULPHATE OF COPPER. 


43. We may here refer to another series of experiments which were designed to 
destroy both mussels and Ulva by treatment with sulphate of copper. This treatment 
was tried by Mr. Frye, on a small scale, in September, 1909, and on a larger scale in May, 
1910. The efiects in each instance were so marked a month later that the Corporation 
decided to treat in this way a considerably larger area. The results of the Corporation’s 
1910 experiments are given in Mr. Cutler’s report. 


44, On consideration of these experiments we are led to the following conclusions :— 


(1) That copper sulphate crystals when carefully distributed in the propor- 
tion of 1} cwt. per acre over areas of slob covered with Ulva and similar weeds 
will destroy the weeds almost completely in the course of about a week. 


(2) That this effect is only temporary, lasting about two months. 


(3) That the application of copper sulphate by destroying weeds and to some 
extent killing the mussels assists the actual cleansing of the banks by the 
tides to a very marked extent. 


(4) That some nuisance from smell through decomposition of the mussels 
thus killed may arise shortly after the application of the chemical, but 
beyond this, so far as the observations go, no serious disadvantage is likely to be 
caused. 


45. We would, however, guard ourselves against being understood to recommend the 
clearing away or destruction of mussels as a remedy to be applied indiscriminately in all 
cases where mussels are associated with an undue growth of Ulva, without reference to 
varying local conditions. Mussels, apart from their commercial value, constitute the 
food of many kinds of marketable fish, and in many cases their destruction would not be 
warranted. We may also observe that, as copper sulphate is poisonous to fish, its use In 
some cases might not be justified. 
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RECLAMATION OF SLOBLANDS AT BELFAST. 


46. While we are of opinion that in the special circumstances of Belfast the measures 
we have indicated, as well as the removal of accumulations of weed such as has been 
carried out by successive Joint Boards, are useful as temporary expedients for abating 
the nuisance, we consider that Belfast Lough cannot be permanently freed from the 
nuisance by such means. Indeed, our observations lead us to think that, as was originally 
suggested by Professor Letts, the only effective way of permanently removing the fore- 
shore nuisance and preventing its recurrence would be provided by the reclamation of 
the sloblands on the County Down side of the Lough. The results of our own investiga- 
tions agree with the evidence of most of the witnesses that the main nursery of the Ulva 
is to be found in that area, where the topographical conditions are singularly favourable 


‘to the growth of the weed. 


47. Mr. Cutler dealt at some length with the question of reclaiming this area. The 
work would no doubt be costly, especially if it were to be completed in two years, as he 
suggested was desirable. But the land reclaimed would come to have considerable value 
at a comparatively early date for agricultural purposes and later, probably, for purposes 
of the Corporation and the Harbour Board. Other witnesses agreed generally that the 
reclamation of the area in question was practicable and would be of great benefit to 
Belfast and its immediate neighbourhood ; but some points in objection were raised. 


48. One witness, Mr. Bell, discounted the effectiveness of this remedy by the 
suggestion that the greater growth of the weed is below low-water mark and would there- 
fore be unaffected by reclamation. Our own observations, however, in no way support 
this contention. 


49. The representatives of the Harbour Commissioners raised the point that the 
reclamation would be injurious to the channel by reducing the scour of the tide, and thus 
increasing the work of dredging. But they did not regard the difficulty as a very serious 
one. Provided that the channel could be kept open they considered that the reclamation 
would be of great benefit to the harbour. 


50. Other witnesses suggested that a reclamation scheme would have the effect of 
transferring the foreshore nuisance further down the Lough towards Cultra, and possibly 
across to the Antrim shore. We do not attach much weight to this suggestion. The 
efforts of the Joint Foreshore Board to collect and remove the decaying weed have, even 
under present conditions, been valuable in reducing the nuisance, though we think that 
their methods might be made more effective ; but if the proposed reclamation were carried 
out, the growth of Ulva would be so much reduced that any remaining accumulations of 
weed could be easily and quickly disposed of. Pending the completion of the reclamation 
scheme the removal of the mussel beds on the area or the use of copper sulphate would 


be of great service in reducing the facilities for anchorage and consequent growth of the 
Ulva. 


51. In this connection it should be borne in mind that a superabundance of Ulva 
by its own seasonal decay: produces in large amount, and in vicinity to the weed, the 
substances which go to furnish the chemical pabulum for fresh growth. These methods 
for checking the weed in its origin should therefore have a cumulative effect. 


VIIL—OTHER SUGGESTIONS FOR IMPROVING THE CONDITION OF 
BELFAST LOUGH. 


52. In February, 1910, after hearing the evidence of the parties interested, we con- 
sidered that our inquiry was sufficiently advanced to permit us to make some preliminary 
suggestions for improving the condition of the Lough. Accordingly we wrote to the 
Corporation in the following terms :— 


Royal Commission on Sewage Disposal, 
5, Old Palace Yard, S.W. 
February 19th, 1910. 
Sir, 

I am directed by the Royal Commission on Sewage Disposal to state for the information of the Corporation 
of Belfast that they have had under consideration the question whether they could, at this stage, make any 
recommendations in regard to the arrangements for disposing of the sewage of Belfast. 

__ As the Corporation are aware the Commission have been making a number of scientific investigations 
in regard to the conditions obtaining in Belfast Lough. These investigations are not yet complete. 


TH 


The Commission have, however, arrived at the following conclusions :— 

(1) That the whole of the sewage of the City should be brought to one outfall at the northern 
side of the river and that no discharge should take place south of the River Lagan. 

(2) That not less than three times the dry weather flow should be passed through sedimentation 
tanks under the conditions laid down by the Local Government Board for Ireland in their letter of 
April 27th, 1909. 

(3) That the existing wooden chute is inefficient and that a properly constructed culvert or 
culverts should be provided capable of delivering the effluent from the sedimentation tanks during 
the first three and a half hours of the ebb at a point near to the outlet of the existing chute. 

(4) That as far as practicable storm-overflows should be limited in the sense recommended in 
Para. 294 of the Fifth Report of the Commission. 

In the opinion of the Commission the Corporation should carry out the above recommendations at the 
earliest practicable date. 

I am at the same time to add that it appears to the Commission to be highly desirable that the Corporation 
should confer with the Belfast Harbour Commissioners with a view to the carrying out of a scheme of reclama- 
tion on the County Down shore. 

Copies of this letter will be sent to the other parties interested. 

-T am, Sir, 
Your obedient Servant, 
(Signed) F. J. WILLIS, 
Secretary. 
The Town Clerk, 

Belfast. 

As regards sedimentation tanks we may explain that the conditions laid down by 
the Local Government Board for Ireland were as follows :— 

1. The sedimentation tanks should be of such size that the sewage will take from twelve to fourteen hours 
to flow through them, assuming that they are used as “‘ continuous flow” tanks. In other words the tanks 
in use at one time should have a working capacity of about one-half the average dry weather flow. The daily 
dry weather flow should be ascertained by gauging and not by merely multiplying the population by an assumed 
number of gallons per head per day. 

2. The total tank capacity must be greater than half the dry weather flow to allow for cleaning, which 
requires to be carried out about once a week. 

. 3. As it is possible that it may hereafter be desirable to provide for chemical precipitation of the sewage, 
so as to still further reduce the solids in suspension, the inlet to the tanks should be constructed so as to permit 
of this being conveniently done if necessary. 

4, Considerable further quantities of suspended matter will settle in the reservoirs in which the sewage 
is to be held up so as only to discharge on the ebb tide, and this should not be discharged into the Lough 
but be pumped out and dealt with as sludge. The bottoms of these holding-up reservoirs should, therefore, 
be so constructed as to facilitate the removal of this sludge. 

5. The inlet to these reservoirs should also be so arranged as to allow of the addition of lime or other 
precipitants to aid final settlement, and to prevent possible decomposition in hot weather. 

6. The tanks should be so arranged as to permit of the filtration of the tank liquor should this further 
means of purification be hereafter found necessary. 


53. We understand that the Corporation are now constructing works to comply 
with the above recommendations, and that, further, these works will, it is anticipated, 
be capable of dealing with sewage arriving in volume considerably in excess of three 
times the dry weather flow. 


54. For the reasons which are given in an earlier portion of this report we think it 
of importance, apart from the question of Ulva, that storm water sewage should, as far 
as practicable, be treated at the works and not discharged in the neighbourhood of the 
works without previous settlement. If, with this object in view, it should be found 
necessary to supplement the provision for sedimentation, we may refer to the recom- 
mendation contained in Para. 295 of our Fifth Report. 


IX.—PURIFICATION OF BELFAST SEWAGE. 


55. In view of the foregoing considerations, we are of opinion that no higher degree 
of purification than that obtained by efficient sedimentation is necessary in the case of 
Belfast sewage. At the same time it may be wise to provide, as the Local Government 
Board for Ireland have recommended, for the possibility of some further treatment in the 
shape of chemical precipitation to aid in the sedimentation of the sewage. We consider 
that while sewage pollution, as also a certain proportion of fresh water, undoubtedly 
encourages the development of Ulva, other conditions to which we have referred—such as 
sheltered water and suitable anchorage—are essential for its growth in extra abundance. 
Where the physical conditions are as favourable to the growth of Ulva as they are at 
Belfast, complete purification of sewage, though it might tend to mitigate the nuisance, 
would not in our opinion remove it. 


56. The novel scheme of denitrification proposed by Professor Letts has many 
features of value and interest. It was considered at that time of great importance to 
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eliminate as far as practicable from Belfast sewage the substances which especially 
nourished the growth of the weed. In such circumstances, the scheme elaborated 
by Professor Letts for the removal of nitrogen from the sewage would merit 
most careful consideration. But we are now satisfied that the nuisance cannot be 
effectively removed by any scheme limited to the treatment of Belfast sewage. Assuming 
that Belfast sewage has in the past greatly encouraged the growth of Ulva and assuming 
also that this source of nourishment were suddenly cut off, we think that the disappear- 
ance of Ulva would by no means necessarily follow. Other sources of chemical nourish- 
ment of the weed would remain available in the Lough,—temporarily if due to deposit 
on the banks from past sewage discharges, more permanently if resulting from the decay 
year by year of Ulva fronds, the supply of which would be seasonally renewed; more- 
over, it must be remembered that even if a complete scheme of filtration were adopted, 
a large amount of unfiltered sewage would, in times of heavy storms, necessarily find 
its way into the Lough. 

We do not, however, consider, for the reasons which have been indicated, that pollution 
is essential to the growth of Ulva. The removal of sewage pollution could not there- 
fore be a complete and certain remedy for the evil. 


X.—UTILISATION OF ULVA. 


57. It may be desirable in cases where it may not be possible or convenient to prevent 
the growth of Ulva to turn its accumulations to some practical account, and we have 
instituted some experiments with the object of ascertaining how this may be effected. A 
complete account of these experiments will be found in the Report by Professor Letts 
and Mr. Richards. The object of the experiments was to ascertain whether Ulva could 
be profitably employed, either (1) directly as manure after drying and powdering, or (2) 
indirectly for the recovery of ammonium sulphate and other substances. As regards the first 
method, it was found that the moisture, amounting originally to 80-90 per cent., could 
be reduced to 24 per cent. by spreading and drying the weed in the air, thus greatly 
facilitating its removal. As regards the second, it is probable that recovery of ammonia, 
etc., might be made commercially profitable, but the success of the industry would depend 
on the sustained production of large quantities of Ulva with a corresponding risk of 
nuisance. 


XI.—_SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS IN REGARD TO 
BELFAST. 


58. (1) Apart from the Ulva question, we think it essential, in order to prevent 
the silting up of the navigable channels and the deoxygenation of the water, that 
Belfast sewage should be freed from the bulk of its suspended solids before it is discharged 
into the Lough. The work necessary to effect this should be completed without delay. 

(2) No part of Belfast sewage should be discharged to the south of the Lagan at 
hoe (as was proposed) ; the whole should be concentrated at the main outfall to 
the north. , 

(3) The present defective chute should be replaced by a watertight conduit or 
conduits or by steel piping. 

(4) Storage should be provided at the outfall works to enable the discharge, within 
each 24 hours, of at least three times the mean dry weather flow; such discharge to be 
limited to the first 34 hours of ebb tide. 

(5) Storm sewage should, as far as practicable, not be discharged without previous 
settlement. If with this object in view it should be found necessary to supplement the 
provision for sedimentation we may refer to Para. 295 of our Fifth Report. 

(6) Given effective sedimentation we do not recommend further purification of Belfast 
sewage. We do not doubt that a scheme of purification would tend to reduce the 
growth of Ulva, but having regard to the existing physical conditions which favour the 
growth of the weed, to the other sources of pollution which would not be removed by 
purification, and to the capacity of the weed to grow, when circumstances favour it, in 
sea water not polluted by sewage, it is impossible to predict that the reduction of 
growth would be sufficient to secure the removal of the nuisance. 

(7) Since the main nursery of the Ulva lies on the south of the Old Channel from the 
mouth of the Connswater to Holywood, where the topographical conditions are singularly 
favourable to the growth of this weed, we hold that the reclamation of that area would pro- 


vide the only certain and complete method of removing the nuisance and preventing its 
recurrence. 
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(8) Pending the completion of this work the removal of mussel beds on that area 
would greatly reduce the facilities for anchorage and consequent development of Ulva. 

(9) Treatment of the Ulva banks with copper sulphate may serve as a supplementary 
means of checking and destroying excessive growth of the weed. 

(10) The present system of collecting the weed drifted on to the south shore of the 
Lough has been valuable in reducing the nuisance, but we think it could be made still 
more effective. 

(11) Spreading the weed and allowing it to be dried by the air would greatly facilitate 
its removal for application to land, where its nitrogenous qualities should be of value. 

(12) The production from Ulva of ammonium sulphate and other substances might 
prove a commercial success. But any such process would probably be incompatible with 
effective measures for the suppression of Ulva. 


XII—GENERAL CONCLUSION. 


59. The foregoing conclusions relate primarily to the local conditions at Belfast. 
They are not to be taken as necessarily applicable to any place in which nuisance from Ulva 
is experienced. It is probable that in other cases some of the measures which we have 
indicated might have a remedial value. But it has not been possible in the time at our 
disposal to study the conditions of other localities as carefully as in the case of Belfast. 
Our experience of other places has been valuable for purposes of comparison, but it has 
not been sufficient to warrant us in arriving at any general conclusion other than that 
each case must be considered on its own merits, and that the problems and their 
solutions will differ in different circumstances. 


The following Appendices will be issued in a separate volume :— 


I. Evidence of witnesses. 
II. Report by Mr. Frye and Mr. Kershaw upon an examination of Belfast Lough. 
ILI. Report. by Professor Letts and Mr. Richards. 
IV. Botanical Report by Mr. Cotton. 
V. Report by Mr. Frye and Mr. Kershaw on certain means for destroying or removing Ulwa. 


VL. Report by Mr. Cutler, City Surveyor of Belfast, on certain experiments carried out by him. 


IDDESLEIGH (Chairman), 
T. WALTER HARDING, 
WILLIAM RAMSAY, 
W. H. POWER, 

T. J. STAFFORD, 

RavAr TATION 

F. yd: WILGIS, 


R. H. H. KEENLYSIDE (Secretary), 
16th February, 1911. 


1 ie 
; - 2 ie 
\ Wek mye asf s u 
: rt 3 


‘ys 
why hor, uF 


hein = 


we a 


2 
ye 


* 


4 Ake Pea -~ 
esthne wep) ah 
ere 





oe _- ere TTtt™t™t™tSO OEE ESET ee 


‘Ol Of 9 ZOE6 iM 9Bt+ 


' i : a 


VOPUOT OWN) ».1 WRYSID ZB 19/1 M 





>< 









“S37IN V3S fo) 
SOM Oss ey oS 


| sa nsvo 











8 SONOTHNS 


Brow 
Ee 
VHNAZGAS 
\ 


"SSRIW SALoLvis s0 21V9S 


‘suovudvea — 
GOOMA}OH = ey 

unesatu |_t 
T3v al 


\WV3Hy 
\ 
\ 

















GOOMATOH 












NOJivis 








\ 


YUVOANNIM 


W 
Ai ES, 
) 
sy 
a a \ 
OA \ 


iM 4 ct ’ WN eet \ 


4 






S 






_ SSS w= 


‘ea ee eee AvUD SA 








Lie Me lt ee : cays neh Lae 
B tf Vv. vi BT, Seek ae Vy , 5 en a \ SE ER RD PERRET eT PN aS, SATE a 
£ AONGTSN AONGZEN ACNGESN .--XOWHpon’ AOMGSON  —“AONGBON .-ROnGZON /AONG SN ACMGGSGN  AonBgigN ---/) 


‘ . 
a 7 . 1 / 
us a . \ 
/ “ Sen 1 
’ “ *. \ 
4 a . ‘ 
Pes Sas ‘. 





SWOHLYS © Sa 








SWOHLW4 Sane sgt \ 





ny $ 
YL VIYY TeL0L OZ + S2/ 
gzatnr| #e2-9% | 
+e ot | 
: 40-6 
— 8 INNAL| He: GI 
S AVN 


\A ‘a 


Ou 


. H 3) Nn O o] ak c Vv al a A q i 2 a re a “ / 









b nace 


MOPAYAS eee 





ROYAL COMMISSION ON SEWAGE DISPOSAL. 








SVE Nib eReeORT 


OF 


THE COMMISSIONERS 


APPOINTED TO INQUIRE AND REPORT WHAT METHODS OF 


Treating and Disposing of Sewage 


(INctupIne any Liqurip FRoM any Factory oR MANUFACTURING Process) 


MAY PROPERLY BE ADOPTED. 


Nuisances due to excessive growths of Green Sea-weeds in 
Sewage Polluted Estuaries, with special reference to 
Belfast Lough. 


VOL. II.—_APPENDICES.—Part I. Minutes of Evidence and Reports to 


the Commission in reference to Growths of Green Sea-weeds 
in Sewage Polluted Estuaries. 














Presented to both thouses of Parliament by Command of His Majesty, 











Li: N.D:Oan: 
PUBLISHED BY HIS MAJESTY’S STATIONERY OFFICE 
To be purchased, either directly or through any Bookseller, from 
WYMAN anp SONS, Limirep, Ferrer Lane, E.C., and 32, Asincpon STREET, S.W.; or 
OLIVER & BOYD, TwrEppAaLE Court, EDINBURGH; or 
E. PONSONBY, Lrp., 116, Grarron Street, DUBLIN, 


PRINTED BY 
, WYMAN anp SONS, Limrrep, 109, Ferrer Lane E.C 


1911. 
{Cd. 5543.] Price 2s, 2d. 





APPENDIX 


APPENDIX 


APPENDIX 


APPENDIX 


APPENDIX 


APPENDIX 


CONTE NSSF 





I.—Minutes of Evidence as to nuisances due to excessive growths of green sea. 


weeds in sewage polluted estuaries, with special reference to Belfast 


Lough - - 


II.—Report by Mr, Frye and Mr, Kershaw upon an examination of Belfast 


Lough - - 


III].—Report by Professor Letts and Mr. F. H. Richards 
IV.—Botanical Report by Mr. A. D. Cotton 


V.—Report by Mr. Frye and Mr. Kershaw on some means for destroying or 


removing Ulva - 


- 


VI.—Report by Mr, Cutler, City Surveyor of Belfast, on certain experiments 


carried out by him 


PAGE 


143 


145 


ROYAL COMMISSION ON SEWAGE DISPOSAL. 


APPENDIX I, 





MINUTES OF EVIDENCE AS TO NUISANCES DUE TO EXCESSIVE 


GROWTHS 


OF GREEN SEA-WEEDS IN SEWAGE POLLUTED 


ESTUARIES, WITH SPECIAL REFERENCE TO BELFAST LOUGH. 


NINETY-SEVENTH DAY. 


Tuesday, 15th February, 1910. 


PRESENT : 


Sir Wirtt1am Ramsay, K.C.B., F.R.S. (in the Chair). 
Colonel T. W. Harprne, J.P., D.L. 
Sir Wixit1AM H. Power, K.C.B., F.R.S. 


| 
| 
| 


Mr. T. J. Srarrorp, C.B., F.R.C.S.L 
Mr. R. A. Tarron, M.Inst.C.E. 
Mr. F. J. Wixtts (Secretary). 


ALSO PRESENT: 


Dr. A. C. Houston. 
Dr. GEoRGE McGowan. 
Mr. C. C. FRYE. 


| 


Mr. G. B. Kerswaw. 
Mr. E. H. Ricwarps. 


Mr. Henry Harrison, of Holywood, County Down; and Mr. R. I. Catwe tt, C.E. (Consulting Engineer 
to Mr. Harrison), called in; and Examined. 


30628. (Chairman.) We are very much obliged to you, 
gentlemen, for coming and giving us the benefit of your 
knowledge of the district, and ideas as regards remedies. 

I think it would be convenient to question Mr. Harrison 
first; Mr. Calwell will know more about the facts; you 
could substantiate the facts later?—(Mr. Harrison.) Yes. 


30629. That was the impression that we got from 
reading the evidence: that Mr. Calwell had furnished a 
great deal of the evidence on the Belfast sewage ?—We 
have been associated all through in the matter. 


30630. That would be a convenient division for your- 
selves ?—Yes. 
30631. Looking to this Paper which you have been kind 
enough to send in—an abstract of your evidence—would 
it be convenient to miss (a) and (b) at the present time ? 
(a) is evidence as to the action of tides and currents in 
the Estuary of the Lagan and upper Lough, and (b) is 
the examination of available evidence establishing 
facts as to the points of discharge and the volumes dis- 
_ charged from the Belfast Main Drainage Works; and 
pass on at once to (c), leaving (a) and (5) for Mr. Calwell 
afterwards ?—Very well, Sir. 
| 30632. That is our suggestion ; that would suit you ?— 
| Yes, Sir. 
30633. I will begin by asking you to put on record 
the first paragraph. You are the owner of an estate 
situated on the County Down shore of Belfast Lough, 
extending from the Belfast municipal boundary to the 
north-east boundary of Holywood urban district ?—Yes, 
Sir. 
30634. That, you think, gives you a claim to be 
heard in the matter ?—Yes. 


30635. And you think that the foreshore nuisance has 
greatly depreciated the value of your property ?—Un- 
doubtedly. 

30636. You have received frequent complaints from 
your tenants and neighbours as to the unbearable char- 
acter of the nuisance ?—Yes. 


30637. You have been familiar with the neighbourhood 

all your life, and have had general experience of it for 
_ thirty-five years ?—Yes, Sir. 
. 30638. You have prepared and submitted to the Royal 
Commission this Memorandum on the subject, entitled 
“The Pollution by Sewage of the Belfast Lough as 
Associated with the Prolific Growth of the Ulva 
Latissima’”’ 1?—Yes. 


30639. And that you bring forward, to begin with, in 
strong proof of the existence ot widespread sewage pollu- 
tion on the County Down foreshore, that there is a nuisance 
no one will deny; the question is what is the reason of 
that nuisance; is the nuisance wholly due to the decay 
of the ulva or do you contend that it is also produced 
by the deposition of sewage upon the shore ?—I contend 
that it is due in large measure to direct sewage pollution. 
The general evidence, without my pretending to any 
expert qualification whatsoever, depends upon the direct 
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impressions created on one’s senses and there is also the 
evidence which one has had of sewage pollution of the 


Mr. Henry 
Harrison 


shell fish on the shores, and from the bacteriological ad Mr. R. I. 


examination made of specimens of mud principally and 
mud and water throughout the whole of what I have 
described in that Memorandum as the Tillysburn area. 


30640. We have a map here; we see Tillysburn 
Station ; Tillysburn area is close to Tillysburn Station, 
I presume ?—From the quality and the odour ot the mud 
which one finds in increasing quantities as one approaches 
low-water mark, and which is identical in its character- 
istics, so far as one’s senses go as to smell and consistency 
with the mud which one finds in the region of the chute 
where it is admittedly the result of deposits of sewage 
matter, from the quality, the appearance and character- 
istics of the water which one finds in the region of low- 
water mark, and flowing up the slob channels. 


30641. Is the colour of the mud black ?—You get a 
brown surface frequently with black underneath, but the 
prevailing colour is black. 


30642. Does it smell ?—Very badly, very badly indeed ; 
and on a disturbance of this mud down to considerable 
depths you get large volumes of gas liberated, coming up 
through the water with really an appallingly bad odour. 


30643. Are there remains of the ulva in the mud ?— 
No traceable remains. 


30644. No visible fronds ?—No visible fronds, but I 
imagine that the process of decomposition would dis- 
integrate the ulva fairly rapidly on the surface of those 
deeper deposits ; you cannot expect I imagine to find any 
vegetable matter which could be identified. 


30645. It is a soft substance, the mud; you sink into 
it ?—Yes, it is almost like pitch ; very clinging. 

30646. Have you seen what happens when it is exposed 
to air? Does it alter its colour? I suppose that would 
require to be tried by taking away a specimen of mud 
and exposing it to air ?—I have not made the experiment 
at all, but perhaps I might add one further evidence. In 
the region of the low water mouth of the Tillysburn River 
one finds huge beds of ulva latissima. 


30647. Growing ?—Growing and rooted on the surface 
of some of these beds. When one has passed over them in 
a boat in shallow water, one has seen what appeared to 
be sand deposited on the fronds. Well, on attempting to 
touch it or collect it one found it was flocculent matter, 
and it escaped one’s hand at once, and the water all round 
became turbid. On other parts of the foreshore near the 
same place, where there is mud, wva and mussels, you 
find frequently when you are walking through it that 
there is a certain amount of water retained by the weed 
and the rough surface, and that it immediately becomes 
turbid with a black or brown substance which would 
appear to be somewhat similar in character to the brown 
substance I first mentioned, perhaps having undergone 
some further change. 

30648. (Sir William Power). Has the deposit on the 
surface of the fronds that you speak of been examined 
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microscopically ?—I found great difficulty in collecting 

any specimen of it, and when I was present there with 

: Professor M’Weeney, he acting as my bacteriological 

‘ expert, we obtained some specimens of any floating weed 
which I thought at the time was a specimen of that 
adherent to the fronds. That I think Professor M’Weeney 
ascertained to be Beggiatoa, a fungoid growth which I 
imagine is not the same as the other. 


30649. This deposit you are speaking of must be very 
abundant ?—Oh, yes, it must. It was not a small 
isolated phenomenon at all. 


30650. (Chairman). Then you would require to rely on 
evidence on the direction of the currents in carrying 
sewage on to the County Down foreshore, in order to say 
definitely that this mud consists at all events partly of 
sewage. Have you any proof that it is sewage, and not 
merely decayed fronds of wva latissima ?—We find what 
according to ordinary standards is apparently a great deal 
of pollution in the Tillysburn area, enormous in volume 
and intense in quality. When we find an enormous 
discharge of sewage within a reasonable distance we 
naturally trace a correspondence between the two. We 
then proceed to test the distribution of the water of the 
Lough, and we find by positive evidence a direct con- 
necting link between the two. 


30651. But there are currents on to this shore ?—There 
are direct currents representing at any rate a tendency 
which might take place once a week, twice a week, or six 
days a week. I do not know how that may be, but I 
think it does occur and it does prove a definite tendency, 
and from that we are entitled to infer that there is a 
correspondence between the sewage discharge in the one 
place and the prevalence of polluted matter, or apparently 
polluted matter, in the Tillysburn area. 


30652. Do you lay any importance on the analysis of the 
water in that part of the Lough ?—We have not attached 
great importance to it; we have not gone very far in 
regard to the analysis of water because we considered that 
we found the connecting link between the two; we have 
the pollution in the mud, and we have evidence of sewage 
pollution wherever we found wlva. 


30653. I think it is necessary to draw a distinction 
between two things, the actual presence of excrementitious 
matter on these slob lands and the presence of the wlva. 
You have no doubt that its luxuriance is due to its 
growing in sewage polluted water ?—Yes. 


30654. But I should like you to draw the distinction. 
You think there is actual excrementitious matter washed 
on to this shore ?—I have found actual excrementitious 
matter, due undoubtedly in my view to tidal action on 
that shore ; but I do not attribute the nuisance to the 
coarser solids, which appear to me only to arrive there 
very occasionally and in small quantities, but I do attri- 
bute the pollution to the finer suspended solids, and also 
to dissolved impurities. 


30655. Actual sewage brought on to the’shore as well 
as the uwlva latissima ?—Actual sewage brought on to the 
shore, oh yes; and, of course, I made the point in my 
Memorandum that if the wyva latissima is a product of 
sewage pollution, or is fertilised by sewage pollution, where 
the ulva latissima can come the sewage polluted water 
which nourished it at the bed of growth can also come. 


30656. Do you attach much weight to the smell ? 
You spoke of the smell; I have seen the place myself and 
I know something about that smell ?—I am not aware 
whether you experienced it at its worst. 


30657. It is now five years ago, and I remember noticing 
at the time the very strong smell, and talking to the driver 
of my car about the state of his harness which turned black 
very quickly, and was black at the time. That, of course, 
was due to sulphuretted hydrogen; but do you think the 
smell of the mud is that of sewage ?—Well, of course, Ihave 
only my own unaided senses and untutored experience to go 
on, but the smell is exactly that of stale sewage. ‘Of course, 
in the Memorandum I distinguish between various odours 
that we get on different occasions. There is the smell which 
you get from an accumulation of wlva in process of active 
decomposition, a scummy patch which gives a. catch in 
the throat, as well as a sulphuretted hydrogen smell. 
There is a smell which you get sometimes, particularly 
with the wind blowing directly from the pumping station, 
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of fresh sewage. There is a normally fcetid smell, not a 
very strong one, on that beach; but there is a smell 
which arises occasionally, not very often, but more particu- 
larly on a still night than on a still day, with over-hanging 
clouds, which is appalling in its effects. I mean, sleeping 
half a mile away from the shore, 100 feet above the level 
of the Lough, with an open window at night, one 
has been awakened on frequent occasions by this smell 
with a sensation almost of pain in the nostrils ; and that 
is not an isolated experience of my own; it has been 
repeated to me by many people living there, who find it 
necessary to keep their windows shut. 


30658. (Sir William Power). That is not a rotten egg 
smell, you say ?—It is not an ordinary sulphuretted 
hydrogen smell; it is more intense, more stale. 


30659. (Chairman). Is it something like that, would 
you mind telling me (Handing phial to Witness) ?—Oh, 
that is mild compared to it. 


30660. Mild compared to it. Is it of the same nature ; 
the same character as that ?—Much more concentrated. 


30661. But that character of smell ?—There is a staler 
flavour, if I may so describe it. 


30662. Perhaps you may wish to know what that is. 
That is from the top of the filters of London water. The 
London water passes through sand filters, and that is the 
weed which is collected from the top of the filters. I 
asked you to smell it, to show you that you can get a 
smell of that sort from substances which are not in any way 
polluted with sewage, but which are merely vegetable 
matters ?—I have seen that stated. 


30663. Decomposing vegetable matter gives that sort of 
smell. J wanted to know whether that is the smell which 
you complain of ?—The other is, as I say, much more con- 
centrated, but it would be perfectly easy if the Commission 
wished it to get specimens of the gas which comes up out 
of the mud. . 


30664. I should think it was very largely sewage gas, 
but it would be interesting to find out ?—It is very 
offensive. 


30665. Marsh gas and carbonic acid are not offensive ; 
it is what they carry with them, and of course the whole 
process of anerobic decomposition which leads to the 
formation of marsh gas and carbonic dioxide. Would it 
not be convenient to pause here, having considered (c) in 
your Memorandum, and ask the other members of the 
Commission if they wish to enlarge on this subject ?— 
Yes. 


30666. (Sir William Power.) I should like, with refer- 
ence to matters in your Memorandum, to get some of the 
chronological relations of certain of them on the Minutes. 
First about the period 1880-1890 as to foreshore nuisance ; 
was it definitely increasing throughout that decen- 
nium ?—My general experience was that it was occasional 
at first, and not very strong; it became rather more 
frequent and stronger. 


80667. As the time went on ?—As the time went on. 


30668. And did that growing nuisance extend over the 
whole of the area you have under consideration, as far 
down as Holywood or Kinnegar ?—It is in what I described 
in the plan on that Memorandum as the Tillysburn area. 


30669. That is the area opposite Sydenham ?—The 
land lying between the Victoria Park Embankment and 
Kinnegar. It was principally in the region of Tillysburn. 


30670. And the condition of the foreshore in that area 
as regards mussels, mud and ulva, was it somewhat 
similar to what we see there now, or less in degree, or was 
it comparatively innocent of pollution ?—The evidences 
of pollution were infinitely less than they are now. 


30671. But the same in character generally ?—I think 
there was less ulva. 


30672. And do you think the deposit of mud was 
equally thick on the banks ?—I do not think there was 
so much mud as now. Residents of very long experience 
in the neighbourhood assure me—a gentleman who lives 
in a house close on to the area—that the level of the banks 
has, in his experience, been raised considerably in that 
area. 


30673. The whole of the Tillysburn area ?—Yes. 
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30674. In what space of time would that be, in fifty 
years or so ?—Forty or fifty years. 


30675. (Chairman.) Do you mean the level of the slob 
banks ?—Yes. 


30676. (Sir William Power.) Do you think these slobs are 
still rising ?—I would not venture to express an opinion 
about it myself; I only quoted this gentleman, who is, 
I think, about ninety-five years of age, and he lives there. 


30677. They were rising then before the physical con- 
ditions were altered to the extent they are now; in 1890, 
were the banks rising then ?—That apparently is his 
experience. 


30678. Then I should like to get a few words from you 
as to whether during that time there was any corresponding 
increase of pollution contributed from the County Down 


shore itself. Now, first as to the Connswater in those 


days, was that bringing a good deal of undesirable fluid 
refuse, town sewage and otherwise ?—My impression is 
that the Connswater was more polluted in those days than 
at present, but I would rather you addressed that ques- 
tion to Mr. Calwell, who has long experience as a practising 
engineer in Belfast. 


30679. And then the Silver Stream; would that be 
much the same thing as now as regards the amount of 


_ liquid refuse it brought down ?—The Silver Stream, Sir, 


—————— 


is almost entirely a stream draining the slob lands of such 
waters as are on the slob land. 


30680. I know, but there is some exit of water from 
the land about Sydenham Station ?—Yes, at Sydenham 
Station there is a drain which discharges a certain 
amount of crude sewage, which has recently been 
increased. 


30681. That was not increasing at that time ; is that the 
same now as at that time ?—Yes ; rather more now than 
it was then. It has increased in the last twelve months, 
but for many years past there had been some four or five 
hundred houses, I think, in the region of Sydenham, of 
which the majority probably are drained on to the beach 
at Sydenham Station. 


30682. And now as to the Tillysburn itself, as to the 
condition of the Tillysburn stream in those days, was that 
bringing much down in the nature of sewage ?—There is 
no change I should think in regard to it; the number of 
houses in the neighbourhood remains the same, the large 
houses. There was a small village population inland, 
which has more or less disappeared, but then, as now, 
there is no actual sewage in the Tillysburn River at all. 
There is a small overflow from two different septic tanks, 
which overflow reaches these rivers about a quarter of a 
mile, roughly speaking, from the shore. 


30683. A quarter of a mile inland from the high-water 
mark ?—Yes, from the outfall. The Tillysburn River, 
perhaps I might explain, Sir, consists of three streams. 
The principal one runs all the way from Holywood along 
the railway line. Into that stream a certain amount of 
sewage is discharged in Holywood, but the bacteriological 
examination which I had made of that stream recently by 
Professor M‘Weeney showed no sign of sewage pollution 
near the outfall at all. It is a very slow flowing stream, 
exposed to the influences of light and air, and there is 
considerable vegetation in it, and apparently it undergoes 
a natural process of purification before it arrives at the 
Tillysburn outfall. Another stream at’ that outfall is a 
little stream which comes down directly under the road ; 
that is excellent pure water, except that there is an over- 


flow from a septic tank belonging to Colonel McCance’s 


establishment, a house with stables and so on, and that 


overflow passes into it. That water, I happen to know 
when passing under the road, is drunk by the people 
round about. Then there is a little stream which comes 
from the other side, which contains an overflow from a 
septic tank from a house called “‘ Richmond Lodge.”’ 

30684. (Chairman.) It receives sewage only in the case 
of storm overflow. Is the liquid filtered after it passes 
the septic tank ?—It is one of these rather primitive 
septic tanks that accumulate sewage matter in it, and 
they clear it out periodically. 

30685. It does not pass over filters afterwards ?—No, 
I think not. 

30686. (Sir William Power.) There is one little stream 
at Kinnegar Point. We saw an outfall from a military 
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establishment, when we were down there, but that didnot Mr. Henry 
exist I suppose in 1890, did it ?—No, that did not exist; arrison 
the outfall which you saw only came into existence about and Mr. R. I. 
1906, very late in 1906, I think. Prior to that, for a period Calwell, C.E. 
from about 1898 to 1906, there was a discharge from a long )5 Feb. 1910. 
pipe drain running out just where the word Kinnegar is i 
on the map; from Kinnegar Point it was running out I 
suppose 40 yards directly at right angles to the shore, 


30687. On to the foreshore ?—On to the foreshore. 


30688. Discharging on to the foreshore ?—That was 
crude sewage for such time as it existed, from about 
1898 to 1906. Then about 1906 the military authorities 
put in a system for the bacteriological treatment of their 
sewage. It has been working ever since and the effluent 
from it discharges at the back of the rifle targets at 
Kinnegar ; that would be the discharge which you saw. 
Beside that, there is a small culvert which is entirely 
innocent of sewage matter. It is merely a drain to carry 
land water from the back of the reclamation embankment, 


* 30689. (Mr. Stafford.) There were no barracks at. all 
there before 1898; is not that so ?—There were no 
barracks, 


30690. (Sir William Power.) Then your view is that at 
that time, 1880-1890, the total contribution of a deleteri- 
ous kind from the County Down shore was insignificant ? 
—Then as now, Sir. 


30691. And you think it is so now; that is what I 
was coming to ?—Yes. 


30692. There is no great difference between 1890 and 
the present day as to the pollution of the shore itself 
from the land on the County Down side ?—There is no 
alteration at all, except the introduction of this treated 
effluent from the military barracks. 





30693. That is to say what came crude on to the fore- 
shore is now treated before it comes there ?—Prior to 
1898, there was no military sewage in the district at all. 


30694. By 1890 the foreshore nuisance had become so 
great that a Joint Board was established of riparian 
authorities, was it not ?—Yes, Sir. 


30695. What did that consist of ; the urban district of 
Holywood ?—The urban and rural districts were not 
constituted at that time ; it was the Town Commissioners 
of Holywood and the Belfast Guardians, I think, 


30696. And those were the only two bodies that were 
concerned in it ?—Those were the two Public Health 
Authorities. 


30697. Castlereagh did not exist then as a rural author- 
ity ?—No, Sir. 


30698. What were their functions ; were their functions 
to cleanse at the high-water mark or to cleanse the shores 
generally ?—Well, I have not verified the references but 
I think it was to cleanse generally; to take such steps 
as might be necessary to remove the nuisance. 


30699. And can you say in general terms what it was 
they did, what amount they removed from year to year, 
and whether they worked over the whole of the area, the 
Tillysburn area ?--I would prefer, if the Commission 
wishes it, to produce other evidence of the persons who 
actually participated in the work; I am not really 
familiar with it. 


30700. The next point I want is, at what precise date 
did they cease to operate. They came to an end; did 
they come automatically to an end; did the conditions 
of their constitution end them ; or did they cease because 
there was no longer need for carrying on the work ?— 
Well, I should like to get you direct evidence on that, 
but the evidence which I am aware has been given is to 
the effect that they ceased their work before the expiration 
of the period for which they were appointed, because it 
was anticipated that the coming into operation of the 
Belfast Main Drainage works would obviate the necessity 
for their doing any further work. 


30701. Not that the nuisance was rapidly diminishing ? 
—I think not, Sir; I think it was rather in anticipation 
that the cause would be removed. 

30702. They ceased to operate; and about what date 
can you say the chute began to come into service, do you 


know ?—The evidence that was given was that the chute 
came into operation in 1893, but that there was some 
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temporary outlet of a similar nature to the chute in 
operation, I think, from 1891. 


30703. And where would that be in operation, at the 
Western Islands, by the Seal Channel or where ?—On a 
line, I think, parallel to the existing chute and pretty 
close to it, Sir. 

30704. But it would be very much nearer Belfast, 
would it not ?—I think it was on the seaward side of the 
present main-drainage embankment that that temporary 
outlet was worked. 


30705. I suppose they began to connect up the sewers 
by intercepting sewers, for preventing the pollution of 
the Lagan within the City very much antecedent to 1893, 
did they not ?—Yes, Sir, because so soon as they were 
using a temporary outlet some of the intercepting sewers 
must of course have been working. 


30706. You do not know absolutely where the tempor- 
ary outlet became operative, do you ?—No, I could not 
actually fix it, Sir. I am rather referring now to evidence 
which has been given. 


30707. It was not where the present storm overflow 
is, at the site of the new works near the commencement 
of the chute, was it; you think it was further citywards, 
do you ?—Oh, yes, it was quite distinct from any existing 
outfall. 


30708. Then subsequent to 1893, what date can you 
give us when there was distinct evidence that the nuisance 
was once more increasing again in the Tillysburn area, 
because in 1898 I think you formally waited by deputa- 
tion, did you not, upon the Corporation of Belfast, repre- 
senting the nuisance was as bad or worse than ever 
before ? How soon did it begin to be in evidence, that 
whatever had been done, was not operating in a satisfac- 
tory way ?—The character of the nuisance changed. The 
geographical position of the nuisance was also shifted. 
The nuisance instead of being in our view, in the nature 
a sewage nuisance principally in the Tillysburn area, 
became a weed nuisance, mainly a weed nuisance which 
evidenced itself in its most concentrated and objection- 
able form further down the shore at Cultra, and on the 
lower side of Holywood, and there was an abatement of 
the nuisance in the Tillysburn area. 


30709. Do you think the extra nuisance coincided with 
a great increase in the abundance of the weed in the 
Tillysburn area ?—There was a great increase in the 
abundance of the weed. No one talked about the ulva 
latissima till the end of the last century. 


30710. Then in 1880-90, the period about which I first 
began to ask you, the ulva latissima was not so much in 
evidence as in 1890 was it ?—I never heard its name 
mentioned. It was a sewage nuisance; it was regarded 
always aS a sewage nuisance; in those days the weed 
was not conspicuous in amount; of course, it was 
observable. : 


30711. (Chairman.) There were no very large deposits 
as there are now ?—No, Sir, there were not. But there 
were enormous deposits towards the end of the 1890-1900 
period, especially down at Cultra. 


30712. (Mr. Tatton.) Was the nuisance from the ulva 
similar to the nuisance from the sewage, or was it separate ; 
I mean the smell and so on ?—My impression is that one 
did not have, to anything like the same extent, these 
large scummy patches of decomposing ulva, where the ulva 
is to be seen in process of decomposition. We did not 
have that to anything like the same extent. 


30713. You speak of the early nuisance as a sewage 
nuisance pure and simple ?—That was the way we always 
regarded it and there was less ulva in evidence. 


30714. Yes, there was no ulva growth there, or at any 
rate very little uwlva growth ?—Very much less than we 
have at present. 


30715. (Sir William Power.) But you have not at all 
connected the ulva with the nuisance in those days, had 
you ?—I never heard the name of the ulva as such men- 
tioned ; a certain amount of seaweed was referred to. 


30716. (Mr. Tatton.) But practically it was the same 
thing; you had a continuous nuisance going on all the 
time ?—Much less after the Main Drainage works were 
installed, much less at the Tillysbura area. 


30717. A distinct improvement ?—A distinct 
provement, yes. 


im- 
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30718. But you had more weed after that ?—The weed 
was found very much further down the shore, but it then 
began to increase in the Tillysburn area fairly gradually. 


30719. Is there more nuisance now than there was, 
say ten years ago ?—Once again the place, in which the 
nuisance shows itself most, haschanged. Cultra has been 
considerably relieved, and Tillysburn has become very 
much worse. We attribute that to the alteration in the 
point of discharge of the sewage which has been effected 
in the last decade, and to the operation of the Seal 
Channel and the Old Channel, driving it over towards 
us, driving it into the shallow waters where the deposits 
are more easily made, where the weed is more easily 
fertilised. It does not get away from the point of the 
chute where it would tend to affect Cultra more. 


30720. Is there a nuisance in the winter and spring, 
or is it only in the summer and autumn ?—The nuisance 
persists up till the end of the year. I have had complaints 
of an extremely bad smell as late as Christmas Day, and 
after Christmas Day in the Tillysburn area; but after that 
there is not very much of it, I mean you may get a faint 
foetid odour, that sort of thing, but there is not very 
much in our view at all till the heat of the summer begins 
to be felt. 


30721. (Chairman.) That means June, I suppose ?— 
It begins before that. 


30722. (Mr. Tatton.) Then is the nuisance that you 
get in the winter from the decaying ulva, or has the 
decaying ulva been washed away by that time ?—There 
is no sign as arule of any wlva in process of decomposition 
in the winter. 

30723. Haye you beds, or is it growing in the winter 
there still 2—-No, we do not see the weed; we see little 
or none of it; the beds are bare of it; the slop lands 
are bare. 


30724. And, therefore, how do you account for the 
nuisance you found on Christmas Day, when the wlva was 
not present at all ?—One’s explanation of that is, that 
there are exhalations from the mud. 


30725. Before these muddy deposits took place, were 
they sand banks originally ; can you go back as far as 
that ?—There was a good deal of sand. I think people 
used to walk from Holywood to Belfast, fairly far out 
near high-water and from my own recollection on the 
slope of the Kinnegar in the first half of the ’seventies all 
my people from Holywood House used to bathe from 
the Kinnegar in the sea; the children were sent down 
and the nurses and so on to bathe. Now, nobody 
would dream of bathing on that shore; bathing has 
been stopped there; it has been stopped at Holywood 
down to Cultra. 

30726. That would be thirty years ago ?—In the early 
’seventies, as a child I used to bathe there off the Kinnegar 


slope. 


30727. Of course, the sewage pollution at that time 
was very bad further up, I suppose, higher up ?—The 
sewage pollution at that time was in the River Lagan. 
The nuisance which we got in the Tillysburn Area at that 
time I attribute entirely to sewage matter which did come 
down the, Lagan, such of it as was not deposited in the 
Lagan and did not undergo a natural process of purifica- 
tion in the Lagan, was brought down and followed that 
bend in the river’s course to the low-water mouth, if I 
may so describe it, of the Tillysburn River. If there was 
sewage in the water there at low-water that sewage 
necessarily would pass up the channel of the Tillysburn 
River and cover the adjoining slob land. 


30728. (Sir William Power.) On the flood ?—Yes, the 
moment the tide begins to rise. I have proved that very 
clearly with one of our experiments with confetti. We 
took a boat at the dead ebb, about 150 yards from the 
low-water mouth of the Tillysburn River. We rowed 
up and down a straight line of about 250 to 300 yards, 
and we sowed that line very thickly with confetti. We 
then waited, and we saw this line carried towards the 
low-water mouth. We saw it converging from the 
Belfast end and the other end and practically the whole 
of the confetti was carried up the low-water mouth of the 
Tillysburn River. We followed it up, and saw the little — 
tributaries especially on the Kinnegar side. We followed 
it as Jong as the light would allcw us. That was on the 
Friday evening. On the fcllowing afternoon Mr. Calwell 
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and myself went out to look for the results, and all through 
the north-eastern end of the Tillysburn area we found the 
confetti in the mud; we found them in the little slob 
channels and in such places as you would find slack water, 
resulting from two slob currents meeting ; we found it 
deposited there. We found, however, that the bulk of the 
confetti had apparently floated, and that we had not 
accounted for nearly all our confetti. We went on and, as 
we came around to the Kinnegar Point, we found at high- 
water mark, on the two sides of the Point, huge rolls of 
ulva, and enormous quantities of confetti for about 40 or 
50 yards on the Point Kinnegar towards Belfast, and I 
suppose a couple of hundred yards down the other side of 
the Point. And, oddly enough, we found at the same 
time abundant traces of a sewage current. We found 
enough human excrement to have filled a large wheel- 
barrow and we found bits of sticks and the wood-spools 
of cotton that had been used, and corks and things cf that 
sort with this human excrement. The human excrement 
had lost its shape largely; it had been rolled by the 
tide’s action into large potato-like masses, but there was 
no mistaking what it was. ) 


30729. On that occasion that you put the confetti off 
the mouth of the Tillysburn, did you on the rising tide find 
it carried up the Silver Stream as well, or did you not 
follow that out ?—We did not have an opportunity of 
going round to the Silver Stream. 


30730. Your point is that what collects in Pool of 
Garmoyle on the last of the ebb is, by the rise of the tide, 
spread throughout the Tillysburn area ?—Yes, Sir. 


30731. And do you think it would spread up the Silver 
Stream area as well, though you had not observed that ? 
—We would have had to sow our confetti rather more 
widely ; we put it fairly near to the mouth of the Tillys- 
burn river. 


30732. You thought it practically exhausted in going 
up the Tillysburn ?—Practically the whole of it. Both 
ends of the line converged. I think there is no doubt 
whatever that a similar test from an appropriate spot 
would show that the flood tide does run up the Musgrave 
Channel into the Connswater and into the Silver Stream. 
I do not think there can be any doubt about that. 


. 80733. (Chairman.) Do you think that the excrementi- 
tious matter comes down the chute, up the exit, or does 
it come down the Seal Channel ?—Well, Sir, the evidence 
which I endeavour to give in the Memorandum, from 
independent sources, goes to show that the bulk, the 
major proportion of the Belfast sewage for the last decade, 
has been so discharged as to come within the operation 
of the Seal Channel basin, and to be carried down the 
Seal Channel. There has been some controversy occa- 
sionally as to the operation of the Seal Channel, but there 
is a current of from three to four knots. 


30734. Outwards ?—Outwards ; that is at right angles 
practically to the Victoria Channel. There is a notice 
up there warning bathers, such people as are ill-advised 
enough to bathe in the fluid which is to be found there, 
that their lives are endangered by the current. And once 
you trace the Seal Channel into the Victoria Channel you 
then find, from experiments made by the City Surveyor 
and Dr. Letts, that one of their floats at least pursued the 
line of the old Channel, and was so described by the 
City Surveyor himself as having pursued the line of the 
old Channel. 


30735. (Mr. Stafford.) Let us get back again to (c), the 
existence of widespread sewage pollution. Both in your 
printed statement, Mr. Harrison, and in your replies to 
the Chairman, you relied very strongly, or rather insisted 
very strongly, on the point that this is sewage pollution ? 
—Yes. 


30736. And you base this opiaion chiefly upon the 
evidence of your senses ?—And of my bacteriological 
expert. 


30737. Well, we heard the first part about your senses ; 
now about your bacteriological expert. You have given 
us a very short extract from Professor M‘Weeney’s Report ? 
—I have various Reports from him. 


30738. Might the Commission have those Reports ?—I 
‘prefer to produce Professor M‘Weeney. Reports which 
are framed for the purpose of an action in the Law Courts 
one does not always wish to make public. 


30739. The reason I ask is this, there is very little 
detail, he gives a very strong opinion, no doubt, but he 
does not back that opinion up by anything in the nature 
of evidence. For instance, he does not tell us the number 
of bacillus coli or enteritidis sporogenes or of streptococci ; 
he does not give us any figures; he merely gives us a 
statement ?—Oh, I think he does. 


30740. P. 104, Appendix (F)?—Not p. 104, but 
Appendix (B) on p. 91, or rather that part of that you 
find on p. 93. 


30741. He took four samples, he states on p. 93, on 
August 18th, from different parts of the slob and found 
them to contain the characteristic sewage organisms in 
considerable numbers. Two of the muds yielded so much 
coli, the third so much. I say there is not very much 
detail on p. 93 ?—Of course, it was for the purpose of 
proof in a law action, and I do not think Professor 
M‘Weeney anticipated a scientific discussion or no doubt 
he would have put greater elaboration of detail. 


30742. Yes, but it would be a very good thing if the 
Commission had some more elaborate detail, since you 
rely upon your bacteriological examination ?—Yes, 


30743. You think he was there sufficiently often to 
have made a sufficiently close examination to be a reliable 
witness ?—I only asked hini to come down till he was 
satisfied, had satisfied his own mind as to the cause, and 
was prepared to submit himself to cross-examination in 
the Law Courts on the point. Might I direct attention 
to one point in his Report as to whether the nuisance is 
attributable to seaweed only, or to sewage only, or to 
seaweed and sewage combined. You will find that one 
of his examinations was an examination of fluid matter 
draining from that large and offensive heap in the Tillys- 
burn field. The heap consists of material which has been 
collected off the foreshore by the Joint Foreshore Board, 
and which is spoken of as being ulva collections, and he 
found that full of bacillus coli and sporogenes enteritidis, 
which I understand are accepted as characteristic micro- 
organisms of sewage pollution. 


30744. I will not press the point, as you suggest 
calling Professor M’Weeney at a later date. Now, about 
the confetti which you distributed; what is the pre- 
vailing wind in Belfast ?—I have not actually verified 
it, but from my general experience, westerly and south- 
westerly. 


30745. What was the state of the wind when you put 
down the confetti ?—It was almost a flat calm; such 
breeze, if any, was south-west, south-west by south, but 
it was absolutely flat calm; the surface of the water 
was unruffled. 


30746. You would agree that the wind would have a 
very great effect upon the line which your confetti 
took ?—The wind would have a very considerable effect 
on the surface of the water, and possibly on the 
distribution of the current more than a mere surface 
current. : 


30747. So it was important to know what the condition 
of the wind was when you made these experiments ?— 
At the beginning of the experiment, as I have stated, it 
was flat calm. 


30748. But that would not be the prevailing condition 
in Belfast ?—No. 


30749. The westerly wind would be ?—The westerly 
wind would be, but the westerly wind would tend of course 
to accentuate the tendency of sewage to find its way 
across the Tillysburn area, 


30750. From where ?—Westerly or north-westerly. 


30751. From where; from what point ?—Down the 
line of the Seal Channel, and the old Channel. 


30752. I am starting at the chute; if the prevailing 
wind is west, starting at the chute, how could confetti 
get back to the Tillysburn and Connswater area ?—From 
the chute ? 


30753. Yes. 


30754. (Chairman.) From the end of the chute ?—Well, 
Sir, I was dealing with what has been occurring in the 
last ten years. There was no sewage discharge from the 
end of the chute during the last ten years. 
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MINUTES OF 


30755. (Mr. Stafford.) From any portion? If it was 
at the end of the chute, or the middle of the chute it would 
be just the same thing ?—The answer to that is, if it was 
discharged trom the chute within a distance of 3,200 feet 
trom the pumping-station embankment at any period 
from about the first two to two-and-a-half hours of the 
ebb, wind or no wind, it would have to come down the 
Seal Channel, because there is no other way for it to get 
away. 

30756. Did you put any of your confetti down by the 
chute ?—No. The confetti in the second experiment, 
which has not been explained yet, was put in the Seal 
Channel some 200 or 300 yards up from the Victoria 
Channel, in the middle of the current which flows down 
the Seal Channel to the Victoria Channel. 


- 30757. If you had wanted to know the distribution of 
the sewage, ought you not to have put your confetti at 
the chute ?—I do not think so necessarily. 


30758. The sewage comes at some portion of the 
chute ?—Not always; a very large proportion of it has 
been discharged through the pumping-station embank- 
ment. 


30759. That is merely a question at which end of the 
chute; one end or other of the chute ?—No; at the 
corner of the pumping-station embankment nearest to 
the Twin Island there is a culvert of 4 by 4they call it 
the 4 by 4 culvert—which we have seen discharging enor- 
mous masses of sewage, discharging so strongly that it 
washes a 7-lb. iron weight 100 feet or more. 


30760. Surely you admit that most of the sewage from 
Belfast comes from some portion of the chute ?—During 
the latter portion of the last decade, the majority has not 
gone through chute during legal hours. 


30761. Through any portion of the chute ?—Through 
any portion of the chute. 


30762. Or through a discharge near the chute ?—Yes, 
a discharge near the chute, at the pumping-station em- 
bankment. 


30763. (Chairman.) Is that the black mark on that 
map ?—That is the actual building in the middle of the 
reclamation ; that is the pumping-station itself. 


30764. (Mr. Stafford.) But that is only about 100 yards 
from the end of the chute ?—Well, it is 100 yards nearer. 


30765. That is practically the chute ?—Oh, yes. 


30766. If you were making a test of this sort, why not 
put down your confetti at the place where the sewage was 
coming out ?—May I explain. If you defer your cross, 
examination on this point till we get further with the 
float experiments, you will find we have put floats at the 
points where the sewage was seen coming from the chute, 
and that we did in fact trace them down to Seal Channel 
and across the Victoria Channel. 


30767. (Chairman.) Would it not be convenient to 
follow that up now; to hear what became ot the confetti 
put into the Seal Channel and to give evidence as to the 
action of tides and currents in the estuary of the Lagan 
and Upper Lough. It would be convenient to take these 
points now, I think. I do not know whether Mr. Calwell 
wants to give evidence specially on this matter, or whether 
Mr. Harrison would answer this question ?—(Mr. Calwell.) 
Mr. Harrison was with me. 


30768. Perhaps, Mr. Harrison, you will make a complete 
statement now as to what those experiments were ?—(Mr. 
Harrison.) Yes. 


30769. (Mr. Stafford.) You have some plans or charts 
to illustrate your experiments ?—Yes. Mr. Calwell is 
getting some plans showing the course of certain of our 
floats. The second confetti experiment, was designed 
to supplement the one which I have already described, 
the one which showed the action of the flood tide in 
carrying the fluid which is lying in the bend of the old 
Channel up into the Tillysburn area. In point of logical 
sequence the test which comes next is the test of confetti 
and oil placed in the Seal Channel some couple of 
hundred yards up from its point of confluence with the 
Victoria Channel, because at first there was controversy 
as to whether there was any current in, the Seal Channel 
at all, and when that was established, it was suggested 
that such current as same down the Seal Channel was 
merged in the current in the Victoria Channel, and 
carried directly sea-ward. As that seemed to be in 


EVIDENCE : 


conflict with what seemed to be the initial probabilities 
of the case, we made a test with oil and confetti to see 
what would occur in the case of sewage matter floating 
down the Seal Channel, and I may say, Sir, that sitting 
in a boat in the Seal Channel for the purpose of watching 
floats and so on, we have frequently found obvious: 
excrementitious matter passing us. The boatmen have 
fished it up and put it in bottles for us to test and so on. 


30770. Are you speaking now of the second experi- 


_ment ?—Of the second experiment. 


30771. As regards the second experiment, can you tell 
me what was the condition of the wind in the second 
experiment ?—The condition of the wind in that case 
was a wind blowing from the west, with I think a little 
of the north in it. 


30772. A north-west wind you think ?—Yes. 


30773. That is not the prevailing wind in Belfast 2—A 
very common wind. 


30774. But not the prevailing wind ?—Not the prevail- 
ing wind. But with great respect, Sir, all I found necessary 
to prove for my purpose was that there was a tendency to» 
occasional currents, to tolerably frequent occasional 
currents, because that would point to a tolerably frequent: 
pollution of the Tillysburn area by sewage from the 
pumping-station, which for my purpose was sufficient. 


30775. You think for your purpose that it was sufficient. 
to show that there was occasional pollution there 7—A 
tolerably frequent occasional pollution of the Tillysburn. 
area, direct pollution, yes. 


30776. But this north-west wind then was the most: 
suitable wind for proving your point ?—Undoubtedly. 


30777. Was it selected for that purpose, or was it 
selected by chance ?—I think it was a coincidence. 


30778. I gather from your map here that your north- 
west wind would bring your confetti, your oil or anything 
else, anything on the surface, directly down the Seal 
Channel, and directly on to Tillysburn, and that that is. 
the only wind that would do so ?—That might be a 
legitimate inference from the single experiment, but not. 
from all the experiments, because you will find in other 
of our float experiments, that our floats crossed the 
Victoria Channel into the old Channel and the Musgrave 
Channel when the wind conditions were not such as to 
influence them in that direction. 


30779. Then we might discard that second experiment ? 
—Certainly not, Sir, with great respect. 


30780. But why ?—Surely it has a most material 
bearing on the whole problem. If it is shown that with 
the wind in that quarter you get a direct flow down the 
Seal Channel, across to the Tillysburn area. 


30781. Can you show us how frequently the wind is in 
that quarter ?—I do not profess to have made systematic 
observations. 


30782. There would be observations, of course, made in 
Belfast Lough which would show us ?—I daresay there 
are, but I would not be competent to speak about that. 
I understand Queen’s College keeps a record of the 
winds. 


30783. (Sir William Power). What class of floats were 
you experimenting with then; were they floats which 
would be affected by the wind, or were they floats loaded 
so that the wind would affect them but little and the 
currents would affect them most ?—When we were 
experimenting with floats we had some deep floats and 
we had some shallow floats, but the experiment Mr. 
Stafford is referring to at present was oil and confetti. 


30784. And no floats ?—No; the oil was specially 
selected as offering the least resisting surface to the wind. 


30785. It was the surface currents you were testing ?— 
The surface currents, because you find a good deal of the 
sewage matter is on the surface. 


30786. (Mr. Stafford.) How many confetti experiments. 
did you make ?—This one I have already detailed, and 
the present one I am speaking of; they were so striking 
and so direct that we did not think it necessary to 
elaborate. 

30787. (Chairman.) May I point out that on p. 46 you 


mention: ‘‘ A fresh breeze was blowing from the south- 
west by west.”’ In the second paragraph, on p. 46 you 
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say: ‘On July 30th, 1908, Mr. Calwell, in the presence 
of the writer, again experimented with the current in the 
Seal Channel. The time of high-water was 11.57 a.m. 
and a fresh breeze was blowing from the south-west by 
west ” ?—The wind was not in that case absolutely behind 
us; it was slightly diagonal, but its main tendency would 
have assisted us. 


30788. On July 28th, 1908: ‘‘ A moderate breeze was 
blowing from the north-east by east ;” the exact oppo- 
site ?—Yes. That first experiment was a small one on 
which I did not insist. We found the oil crossed the 
Victoria Channel when the wind was unfavourable, and 
‘was not following the line pursued by the oil. 


30789. (Mr. Stafford.) Was this in the first experiment ? 
—No; it is a minor experiment which is detailed in this 
Memorandum, but which, as it was a minor experiment, 
I did not lay much stress on at the moment, but it does 
tend to dissipate your difficulty, Sir, as to the effect of 
the wind. 


30790. (Sir William Power.) I do not think we have 
got in the evidence the state of the tide when you made 
these experiments. Would you give the exact stage of 
the ebb at which you did them ; take July 28th first ?—On 
July 28th, the time of high-water was 10.50 a.m., and 
a moderate breeze was blowing from the north-east by 
east, almost directly contrary to the line of the Seal 
Channel. The oil was poured at a latish stage of the ebb 
into the centre of the Seal Channel at 3.15 p.m., and we 
‘traced the track of the oil across the Victoria Channel 
into the line of the old Channel. 


30791. (Mr. Stafford.) I still have not made out why 
you put your confetti, or your oil into the Seal Channel 
instead of at the chute ?—Because the journey to be 
pursued by the sewage, being a long one, we preferred 
to take it by stages which would illustrate tidal action 
just as well as if we endeavoured to take it in one long 
journey which possibly might not be completed in a 
single tide or with the amount of daylight available. 


30792. But is it not a fairer test to put it where the 
sewage exit is, where the sewage comes out ?—But is it 
not an equally good test if you put it at a point to which 
you trace the sewage on another occasion ? 


30793. Well, I do not think it is ?—I do not suggest 
for a minute that you could go out every day in the week 
and find a direct flow of sewage from the chute or the 
pumping-station embankment directly on to the County 
Down shore ; I am only concerned to show tendencies. 


30794. Why did you select the Seal Channel ?—The 
reason for that is that there has been considerable contro- 
versy at previous inquiries in which it was denied posi- 
tively that there was any current down the Seal Channel 
at all, and when it came to be admitted that there was 
a current down the Seal Channel, it was denied positively 
that it could cross the Victoria Channel into the line of 
the old Channel. What we were concerned to prove by 
these experiments, and what I submit with great respect 
we proved conclusively by these experiments, is that 
matter coming down the Seal Channel does, under certain 
conditions, if not on all occasions, cross the Victoria 
Channel into the line of the old Channel, down which it 
would naturally be taken towards the Tillysburn low- 
water mouth. 


30795. Now, let us go on to the float experiments ; 
what were the float experiments you made ?—We made 
certain float experiments, Sir, from the outlet point of 
the chute where the sewage did not issue; we made 
float experiments from that point in the chute. 


30796. You mean the point of discharge ?—The legiti- 
mate outlet point ; we also made experiments from points 
in the chute where we found the sewage actually issuing. 


30797. What were the floats like, the construction of 
the floats ?—They were floats which we borrowed from 
the Harbour Authorities, a shaft on the top, a certain 
amount of wood below and a weight underneath, some 
of them floating at a little depth and some at a lower 
depth, but in the case of all of them, I think there was 
nothing above the surface of the water except the mere 
shaft. 


30798. Did you put these floats down upon several 
occasions ?—Yes, Sir, on several occasions. 


30799. How many floats did you put down ?—I think 
eight different experiments are shown.* 


30800. Will you tell us the result of the eight experi- 
ments ?—No. 1 was on September 18th, 1907, high-water 
was 7.25 a.m., mean tide 10.34 a.m., the wind was south- 
west, but faint. A float (this is marked No. 1) was placed 
in the water at the end of the chute at 10.14 a.m.; that 
you will see is twenty minutes before half-tide. 


30801. How many floats did you put down there ?— 
Just one float. What we were concerned to see was, 
what, if the chute were working, would be the path 
pursued by the sewage which would be coming out 
towards the end of the hours of legitimate discharge. 


30802. (Sir William Power.) What was the wind at 
that time, did you say ?—South-west, a faint wind. I 
recollect quite well the surface of the water was quite 
calm. 


30803. (Mr. Stafford.) And that float went down to 
about No. 5 buoy ?—That float sloped inward across the 
old Channel, near to the Victoria Channel, opposite No. 6 
buoy ; it then pursued a course parallel with the Victoria 
Channel, 


30804. Did it cross the Victoria Channel ?—It did not 
cross it, no; it then got into slack water apparently 
between two currents. 


30805. In fact it ran down the wind ?—It also answered 
certain tidal currents. The wind I should say, Sir, was 
not sufficient on that occasion to materially affect the 
course of the float at all, but the inference which I would 
draw from that particular experiment, which is not a very 
important one, is that the general tendency from the 
point of the chute is towards the line of the Old Channel 
on the County Antrim side of the Victoria Channel, but 
that it got into slack water between two main lines of 
current, the one on the Whitehouse Roads and the other 
parallel to the County Down shore, the, current which is 
referred to in Chapter II. of the Memorandum. 


30806. (Sir William Power.) What happened to that 
float on the flood; did you observe it on the incoming 
tide ?—No, Sir, we were too late, but you will find in 
some of the other experiments that the effect of the 
incoming tide is shown. I refer to that experiment, 
principally as showing that there is slack water, or a 
tendency to slack water between these two currents, 
between the main line of the Old Channel and the sub- 


‘sidiary line of flood and ebb which comes along parallel 


to the line of the County Down shore. 


30807. That is getting on to dead low-water is it not, 
when you had that ?—It was near the end of the ebb 
tide, yes. 

30808. (Mr. Stafford.) Did any of your floats cross the 
Channel ?—Oh, yes. 


30809. Show us the one that did; how many of them 
crossed the Channel ?—If you will permit me, Sir, I would 
like to take them in order in which they are here. No. 2. 
on September 18th, 1907, high-water 7.25 a.m. and 
meantide 10.34, faint south-west wind. This float 
pursued almost an identical course to No. 1. It simply 
verifies the general tendency towards the centre of the 
Lough and the slack water between the two currents. 


30810. (Sir William Power.) It was put in at the same 
stage ?—About two minutes difference. 

30811. And force of the wind about the same ?—About 
the same; faint south-west. High-water was 7.25 a.m. ; 
the float was put in about twenty minutes before half-tide. 
Then, Sir, No. 3 on September 18th. 


30812. (Mr. Stafford.) Is this the same date ?—The 
same date. 

30813. And practically the same hour ?—No. 2 prac- 
tically the same hour, yes; No. 3 is on September 18th. 
This float was placed adjoining the chute where an actual 
discharge of sewage was perceived. It is about 3,200 
feet from the Pump Station Embankment. 

30814. (Sir William Power.) Would that be about mid- 
way in the chute ?—A little more than mid-way. 
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30815. More than mid-way ?—About 3,200 feet out. 


of 5,200 odd feet. 


* The charts illustrating the float experiments will be 
found at the end of Mr. Harrison’s and Mr, Calwell’s 
evidence. 
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30816. (Mr. Stafford.) At what state of the tide was 
this put down ?—This float was placed in the water at 
10.30 a.m., half-tide being 10.34, and therefore it was 
placed in the water thirty-four minutes before the end 
of the period during which a discharge could legally be 
made. 


30817. It was on the same date ?—On the same date. 
That float pursued a course inside the containing bank, 
called the West Bank, it came down the Seal Channel, 
it revolved for some little time in an eddy at the mouth 
of the Seal Channel, caused apparently by the two Chan- 
nels meeting, and some interference with it possibly 
occurred owing to the passage of two steamers. You 
will find there was another float there at the same time, 
from a subsequent experiment. It left that eddy and it 
passed downwards slightly on the County Antrim side 
of the Victoria Channel. It got down to the point marked 
(a), where its position was accurately determined, and 
it subsequently came straight across the Victoria Channel 
to the Pool of Garmoyle. 


30818. (Colonel Harding.) Was that with the returning 
tide ?—Yes, on the change of tide. We give the observa- 
tion points (a) and (b) on the Chart, and, of course, the 
curve by which we connect these points is more or less 
imaginary, but the points were observed and the hours 
were observed and apparently the rising tide striking the 
rising ground of the outer slope of the West Bank carried 
it straight across and we found it practically in the Pool 
of Garmoyle. 


30819. (Mr. Stafford.) That was not put down at the 
mouth of the chute; that was put down as you say half 
way up ?—That was put down as illustrating the effect of 
the Seal Channel Basin and as illustrating a discharge we 
observed at the moment the float was placed in the water. 


30820. (Sir William Power.) What was the state of the 
tide when that float arrived at point (b); was the flood 
making then ?—Mean tide was 10.34; it was at point (b) 
at 2.41; that would be substantially an hour after low- 
water. 


30821. (Mr. Tatton.) You took it up then ; you did not 
follow it any further ?—We went down the Lough to look 
after the other floats which were lower down, and when 
we came back the float had disappeared, somebody had 
removed it. It is not an unusual experience in Belfast 
Lough ; if you do not stand by and watch your float, 
somebody removes it. The next is number 4. No. 4 was 
placed in the Seal Channel at a point some 100 yards or so 
from its confluence from the Victoria Channel and the 
circumstances under which we came to put it in were these. 


30822. (Mr. Stafford.) Is that the same date, the same 
state of tide, the same state of wind ?—We were waiting the 
advent of the float mentioned in the last experiment 
which took some time. 


30823. It has practically done what the other float 
did ?—Something of the same nature. We placed it in the 
Seal Channel, it got into the eddy, the same eddy that the 
other float subsequently came and joineditin. They both 
revolved in the eddy for some time, were perhaps de- 
tached from the eddy by the action of the passing steamer, 
and passed down slowly on the County Antrim side of the 
Victoria Channel. It was caught by the returning flood 
and carried up the line of the old Channel. It started up 
that line; we were unable to pursue it much later because 
darkness was closing in. 


30824. (Sir William Power.) Neither of them crossed 
the Victoria Channel. At the south side of the Pool of 
Garmoyle they both crossed over to the Down side of the 
Victoria Channel ?—Neither of them crossed the Victoria 
Channel at the point where the Seal Channel joins it ; 
they were caught in the eddy to which I refer and whether 
the two passing steamers interferred with them or not, I 
cannot say, but they certainly went down. 


30825. They did not take the course of the confetti 
and the oil ?—No, Sir. 


30826. (Mr. Stafford.) And they neither of them 
crossed till they were caught by the incoming tide ?— 
Neither of them crossed till they were caught by the 
incoming tide. No. 5 was a float which was placed in the 
water in the course of following one of the previous floats 
at the point (b), which represented rougbly a line in which 
we found sewage matter coming from the chute down 
towards the main channel. This experiment js interesting 


MINUTES OF EVIDENCE : 


principally as showing the tendency of the current referred 
to in the Second Chapter of the Memorandum. 


30827. Is this the same date again ?—Yes, the same 
date ; a current across to the County Down shore ; it did 
not actually cross the Victoria Channel on the ebb ; it got 
close to it, it was caught then on the returning flood, it 
was carried directly up the line of the old Channel. 

30828. And again that did not cross the Victoria 
Channel till it was met by the incoming tide ?—That was 
not brought within the influence of any current which 
could carry it with any tide across the Victoria Channel. 


30829. (Sir William Power.) What was the state of the 
tide when it was put in ?—That was put in at 11.30 a.m. 


30830. That would be the state of the ebb ?—Mean- 
tide was 10.34; 11.30 would be an hour after half-tide. 

30831. An hour after half-tide 7?—Yes. 

30832. (Mr. Stafford.) It has pursued very much the 
same course as the other two ?—Yes, Sir. 


30833. You made the start further out ?—One uses it 
to show the tendency of a particular current which would 
carry it down along the County Down shore if it was 
started rather earlier, but also to show the direction of the 
incoming flood tide across the line of the Victoria Channel 
out toward the County Down shore in illustration of my 
point that the Victcria Channel has not altered the tidal 
currents in the estuary, has not materially altered them, 
and that they remain as they were before the Victoria 
Channel was cut. No. 6 was on July 19th, with a south- 
east wind. 


30834. The state of the tide ?—High-water 8.31 a.m., 
low-water 2.44, mean-tide 11.38. The float was placed in 
the water at a point of an observed actual discharge irom 
the chute at 10.43 a.m. 


30835. (Sir William Power.) About an hour before 
half-tide ?—Yes, roughly speaking, rather more than 
three-quarters of an hour before half-tide. 


30836. And it was placed there you say ?—At a point 
about 3,200 feet from the main drainage embankment, 
about two-thirds of the way down the chute. 


30837. (Mr. Stafford.) And you placed it at the Antrim 
side of the chute ; is that so ?—I could not tell you whether 
it was a yard or two on the one side or the other. I think 
we threw it into the middle of the discharge actually where 
it was bubbling up from the chute. 


30838. It looks from the illustration there as if you put 
it on the Antrim side ?—That is because it passed out on 
that side, but it only shows the starting point. It 
only shows that the wind had a considerable influence on 
it, and that is our general observation that. the surface 
tracks of the sewage, when it issued from the top of the 
chute, correspond very largely with the way the wind is 
blowing ; surface matter is blown over a good deal on the 
one side or the other. 


30839. The wind in Belfast is a westerly wind, the 
tendency is therefore generally to take away the sewage 
from the Connswater ?—It would tend to take away the 
surface layers of the water, but it could not possibly 
prevail against any current which depends upon banks 
or channels. There again, this float found its way down 
to slack water between the two main lines of current, but 
the point at which it began to turn is shown. The next 
is No. 7. This was made on July 19th, and it was placed 
in the water in the Seal Channel some 100 yards or so 
above the point at which the Seal Channel joins the 
Victoria Channel. 


30840. At what hour was this put in ?—High-water 
8.31 a.m., low-water 2.44 p.m., a south-east wind. 


30841. Was this the same date ?—July 19th, 1907. 


30842. That is the same date as the previous one ?— 
The same date as No. 6, yes; also a south-east wind. 

30843. (Colonel Harding.) At what time was the float 
started ?—Mean-tide was 11.38 and this float was placed 
in the water in the Seal Channel at 12.23 which is about 
a quarter of an hour or twenty minutes after the expiry 
of the legal hour of discharge. 

30844. (Sir William Power.) And about fifty minutes 
after half-tide ?—And about fifty minutes after half-tide. 


20845. (Mr. Stafford.) It was promptly caught by the 
returning tide and brought back into the Musgrave 
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Channel ?—The point of the experiment, if I may explain 
it, is that the float was carried across the Victoria Channel 
into the line of the old Channel. It went some little dis- 
tance down, round the buoy, it was then caught by the 
returning flood and carried up the Musgrave Channel. 


30846. (Sir William Power.) That was against the 
wind ?—It went down against the wind; it was carried 
aie the Victoria Channel in the teeth of the opposing 
wind. 

30847. (Mr. Stafford.) At what time did it turn ?— 
it got into slackish water and then it returned by the 
Musgrave Channel. The inference of course which one 
draws from that, Sir, is, that matter coming down the 
Seal Channel can cross the Victoria Channel in spite of 
adverse wind influences. Once across the Victoria 
Channel it comes within the influence of the old Channel, 
and its natural flow, so long as the ebb continues, is down 
the line of the old Channel towards the Tillysburn River. 


30848. That’ is the first of your floats which has got 
anywhere near the Tillysburn ?—It is a float which illus- 
trates the tendency of matter in the Seal Channel, in spite 
of wind influences, to cross the Victoria Channel. 


30849. It is also the first of your floats which has got 
back upon the Tillysburn Bank ?—The two previous 
floats came across to the Pool of Garmoyle. 


30850. To the Pool of Garmoyle, yes, but none came 
back to the Connswater, or the Tillysburn Bank ?—Yes, 
Sir, but the two previous ones which crossed to the Pool 
of Garmoyle show you a discharge of sewage within the 
period of one ebb and flow could find its way on to the 
County Down slob banks. 


30851. (Chairman.) Then you regard it, Mr. Harrison, 
as certain that a certain portion of the sewage, at all 
events, can find its way on to Tillysburn area under 
suttable conditions of tide and wind ?—Yes, Sir, we only 
endeavoured to prove that; we were not engaged in a 
scientific investigation. 


30852. You think you have proved that, under certain 
conditions of tide and wind, a certain amount of sewage 
gets on to the Tillysburn area? If it gets on to the 
Tillysburn River it drifts up ?—Yes, and more than 
that, we point to results which show that there are tidal 
current tendencies which tend to reproduce these results 
a very large number of times in the year and a very large 

-number of times in the week. 


30853. (Mr. Stafford.) Is this the last of your float 
experiments ?—No. 8, yes. 

30854. Is this on the same date ?—Yes, on the same 
date, and it was practically made at the same time as 
the last one. 


30855. That float went back to the Seal Channel I see ?— 
This is taken at the chute at a point not quite half way 
down from the Pumping Station Embankment, at a point 
where we found an actual discharge of sewage taking place 
It took a slightly curved route inside the Seal Channel 
Basin, it passed down the Seal Channel it crossed the 
Victoria Channel to the close neighbourhood of one of 
the buoys marking the old Channel and it then got into 

slack water and was carried by the flood tide back across 
the Victoria Channel into the Seal Channel again. 


30856. Just one question and that is about all these 
experiments put together. It seems that no float put 
down at the end of the chute, that is the exit of the 
chute, found its way across the Victoria Channel ; is 
that so ?—That is so, but in the experiment No. 5, a float 
was put down in the course pursued by the sewage which 
did not come out from the point of the chute. 


30857. My point is, about the end of the chute; 
anything you put about the point of the chute in the 
shape of a float has not crossed the Victoria Channel ?— 
Our actual experiments show no result of it coming back, 
but from the point of view which we adopt we are willing 
to admit that a discharge made from a chute of full 
available sectional capacity during permitted hours, the 
bulk of it would not cause as much damage as is now 
done to the Tillysburn area. 

30858. I gather that is your point ?—We might get 
a certain amount of the end of the discharge brought 
back on the flood tide. 

30859. (Mr. Tatton.) I am not quite clear about this 
second culvert; can you show us where that second 
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culvert is that discharges in or towards the Seal Channel jy; Henry 
in your Chart. It is one you speak of as having a con- Harrison 

siderable flow ?—If you take the angle of the Pumping ad Mr. &. I. 
Station Embankment nearest the West Twin Island, Ca/well, C. 2. 
roughly speaking, it faces out parallel to the chute, but bb Feb., 1909. 
it is quite close to the corner. 


30860. It faces out parallel to the chute ?—Yes, it faces 
out parallel to the chute. 


30861. It does not tend therefore to discharge direct 
into the Seal Channel ?—Oh, yes; there is a branch of 
the Seal Channel you will observe which runs across the 
face of the Pumping Station, a clearly defined channel. 


30862. What size is that culvert ?—4 feet by 4 feet. 


30863. Do they discharge direct into it from the sewer ? 
—The history of it, so far as I have been able to gather 
it from the evidence given on previous occasions is that 
it was created about 1901, that it was used for dis- 
charging from that additional low-level storage reser- 
voir, as it is called, sewage which could not be discharged 
from the chute or which it was inconvenient to discharge 
from the chute. There was a good deal of evidence given 
in regard to it at a Local Government Board Inquiry in 





‘ December, 1904, and then the City Surveyor stated that 


when he came to Belfast a year previously they had been 
discharging at all states of the tide because they had no 
sufficient storage accommodation to enable them to 
comply with the statutory requirements ; and he stated 
that he had rendered available this storage reservoir with 
the necessary culvert which now enabled him to comply 
with the statutory obligations. At the same time there 
was a certain amount of controversial evidence as to the 
condition of the chute which he, no doubt on evidence 
supplied to him by subordinate officials, described as being 
in a fairly good condition and as enabling him to comply 
with the statutory requirements. It subsequently was 
proved, and was demonstrated by figures which I give in 
this Memorandum furnished from Corporation sources, 
that the chute was silted up for at least 75 per cent. of 
its depth, or nearly 75 per cent. of its-depth, and that it 
could not have discharged the full dry weather flow of 


_the Belfast sewage during legal hours, and the amount 


of sewage necessarily impounded owing to the slow 
discharging capacity of the chute, was stored in this 
additional low-level storage reservoir which has a capacity 
estimated by the City Surveyor of from 8,000,000 to 
10,000,000 gallons. The level of it is very low and it 
would be impossible, owing to the levels, to discharge 
more than a small proportion of the sewage impounded 
in the reservoir during legal hours from the chute, or 
during legal hours at all. The result necessarily followed 
that large masses of sewage were accumulated in the 
reservoir which were let out, I think, mostly at night 
from this 4 by 4 culvert. 


30864. (Chairman.) At low-water ?—At low-water or 
approaching low-water, because the bottom of the storage 
reservoir had the same level as the adjoining slob and 
a good deal of evidence could be produced of the facts. 
There was a controversy as to whether these things took 
place, and, of course, city officials are accustomed some- 
times to see things as they think their employers would 
like to have them, but experiments were made by a 
competent witness who could be produced who, finding 
his evidence challenged that this 4 by 4 culvert used to 
discharge at night, put a 7-lb. iron weight with a little bit 
of wood attached to it in the culvert and retrieved it the 
following day at a distance of 70 to 100 feet away. 


30865. In the slob ?—In the adjacent slob channel. 
Besides, anybody who saw the place would see that there 
wasa channel cut through the mud bank into that adjoining 
Seal Channel, showing that this culvert was habitually 
used for a large volume of sewage. And if one may give 
one’s own experience (I think Mr. Calwell has the date) 
we landed at the Pumping Station one day and found 
a great deal of sewage ponded up in this low-level storage 
reservoir. We remained there till the end of the legal 
hours for discharge and none of it was discharged, and we 
could see from the levels that practically none of it could 
be discharged, because of the level of the tide outside. 
We left then at about half-past six in the evening and 
we paid a surprise visit later. I regret to say that we 
had to scale a fence to pay this surprise visit. We 
arrived there at about 10.30 o’clock at night; we found 
this 4 by 4 culvert wide open streaming the sewage on to 
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the slob. at a condition of the tide closely approaching low- 
water; it may be a little before or it may be a little 
after ; it would be a little after low-water, the tide would 
be beginning to rise then, but the reservoir was not then 
empty. 

30866. Can they send sludge out of that culvert as well 
as. sewage?—That was untreated sewage, absolutely 
untreated sewage; the bulk of it would not have passed 
even through the screen-house. 

30867. (Chairman.) And you think this is a regular 
performance ?—From the evidence of a watcher who has 
watched daily for years, it is a chronic performance and 
from the levels and volumes dealt with and from the 
choked condition of the chute it must have been the case. 


30868. (Mr. Tatton.) Is the level of the outlet from the 


_ tank at the level of the bottom of the tank ?—From this 


. Harrison one or two questions. 


low-level reservoir on to the slob ? 


30869. Yes, through this 4 feet culvert ?—The 4 by 4 
culvert ? 


30870. Does it drain it off right to the bottom ?— 
Practically to the bottom. 


30871. (Chairman.) They practically empty this reser- 
voir ?7—Yes, there is no other way in which it could be 
absolutely emptied; there is no lower-level culvert. 


30872. (Colonel Harding.) 1 should like to ask Mr. 
You have expressed a 
strong opinion that the extensive black mud found upon 
the banks of the Tillysburn, on the shores of the Tillysburn 
to Holywood are due not only to decaying ulva, but to 
direct sewage contamination ?—Yes, Sir. 


30873. And I gather that your chief reason for forming 
that opinion is inference, that inasmuch as enormous 
quantities of sewage are discharged from the main outfall 
of the Belfast Corporation on the north side of the Channel 
it is possible for some parts of that discharge to be washed. 
across the Channel and on to the Tillysburn banks ?— 
Well, that is a necessary inference. A large proportion of 
it, having regard to the observed effects of tides and 
currents, is clearly carried across, 


30874. Then you would agree, would you not, that if 
the discharge were limited to the ebb, these matters could 
not reach the Tillysburn bank until they were brought 
by a returning tide and had been submitted to large 
dilution ?—If the discharge were strictly limited to the 
legal hours and the true point of the discharge. 


30875. If that was so.?—I am inclined to think we 
would get nothing but a return flow which would be 
largely diluted and all the coarser solids at least saspended. 


30876. If it be a fact that the Corporation of Belfast 
has not limited its discharge to the permitted hours, and 
if it be a fact that the discharge has not taken place at the 
mouth of the chute, but has taken place at intermediate 
points of the works and not at the chute, and if it be a 
fact further that there have been independent discharges 
torough the secondary culvert that you have mentioned, 
these discharges taking place on a rising tide, might 
finally be washed ‘over to the Tillysburn area ?—Not 
necessarily a rising tide; principally on the ebb tide. 


30877. If there was a discharge on arising tide out of the 
permitted hours the tide would naturally carry it to the 
shores ?—The tide would naturally carry such discharges 
in the direction which the flood tide is pursuing, which will 
vary according to the different channels through which 
it is flowing. 


30878. No doubt ?—But the tendencies I have observed 
are rather ebb tide tendencies which carry sewage from 
the Seal Channel, passing over. to the Tillysburn Area 
and the Pool of Garmoyle and they are then distributed 
by the rising tide over the Tillysburn Area. 


30879. They are first taken by the ebb tide towards the 
sea and then turned round and brought back again ?— 
The later discharge on the ebb tide would only reach 
Garmoyle and the Tillysburn Area. ; 


30880. The currents are not rapid and therefore they 
would not have travelled far towards the sea before they 
are carried back, but you would agree the evils would be 
much greater if the discharges took place from the main 
outfall outside the permitted hours ?—Do you mean a 
legitimate outfall or an illegitimate outfall. 


EVIDENCE *. 


30881. An: illegitimate discharge 1—The later they-, are 
on the ebb, the more they stand to injure us. 


30882. That is evident is it not ?—I think so. 


30883. And if there is a discharge during the rising 
tide the danger would be still greater that the sewage 
would be carried over to the Tillysburn area?—It is, how- 
ever, more likely to be diluted before it reaches us and 
more widely distributed. ; 


30884. You have laid much stress upon your experi- 
ments with the confetti ?—Yes, Sir. 


30885. They were thrown into the water apparently at: 
low tide, near the low-water mouth of the Tillysburn ?— 
Yes, at absolutely dead ebb. 


30886. Naturally you would expect them to be brought. 
back again by the returning tide towards the shore up the 
path of the Tillysburn stream ?—Yes, Sir; the experiment 
was designed to show that the north-east end of‘ the 
Tillysburn area is filled with tidal water through the 
medium of the Tillysburn Channel, and not by the direet 
seaward route. 


30887. Then the conclusion you came to was that: 
matters floating down the Seal Channel from the main 
outfall would be carried up towards Tillysburn in: this 
way ‘—Such of them as reached that pool in the old 
Channel would tend on the rising tide to flow up. th 
Tillysburn Channel. 


30888. And then you call attention to the masses of 
human excrement of unmistakable odour and consistency 
which had been rolled by wave action upon the southern 
beach. That is on page 45 of your Memorandum ?— 
Yes, Sir. 


30889. And do you seriously suggest to us that these 
masses of human excrement have been brought up on the- 
same line as your confetti from the Seal Channel ?—I 
cannot attribute any other origin to them, Sir. J do not 
suggest that this is a universal tendency or an invariable 
tendency ; I say it is an occasional tendency. 


30890. I do not know whether it is in your Memorandum 
or whether it was in the few words which Mr. Calwelk 
addressed to us, but something was said, that there was 
sufficient to fill a barrow ?—Yes, I said so. 


30891. Then do you suggest to us that human feeces, 
after passing through the pumps of the Belfast Corpora- 
tion and being wafted about on the Lough for some hours. 
before they could reach that point, would still be solid 
foeces ?—Yes, Sir. Pardon me, may I qualify that 
somewhat ? I do not admit of course for a moment, 
that the whole had passed through the pumps. It does 
not pass through the pumps; that is our experience; we 
can prove it from various sources. My experience: is 
that I have seen similar human excrement in the Seal 
Channel. I have also seen similar human excrement 
down the Lough, down here, when we were tending some 
of those floats away down Whitehouse Roads. 


30892. But you would agree, would you not, that it is 
quite unlikely that human feeces of that kind could 
come through the pumped sewage ?—Yes, but in these 
days the bulk of the sewage was not pumped, a large 
proportion of it was not pumped. 


30893. In what days ?—Within the last decade ; 
they are pumping rather more lately. 


30894. If the sewage was not pumped, by what channel 
would it reach the works ?—It can flow by gravitation 
down to the Main Drainage works and can flow straight 
through without being pumped at all. 


30895. (Sir William Power.) It cannot pass through 
the chute without being pumped ?—Oh, yes. 

30896. Colonel Harding.) But it must be pumped to 
reach the sedimentation tank, must it not ?—The sedi- | 
mentation tank has only been in operation since October, 
1908. 

30897. As a sedimentation tank, but it has been in 
operation as a storage tank ?—As a storage tank, yes.’ 


30898. And in order to fill that tank it is necessary 
that the sewage should be pumped ? eRe 


30899. You do not think it likely that solid feces could 
survive the ordeal of pumping ?—I do not imagine it 
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would, Sir, but there were many discharges as we informed 
you. 


30900. Whether these masses of human excrement 
which you saw on that occasion came from the main 
outfall or from some other source ?—I do not at all re- 
cognise the objection which you make, Sir, as being 
fatal. We are aware that large masses of human excre- 
ment come out through the chute and these other openings, 
because we have seen them ; we have seen them passing 
down the Seal Channel; we have seen them passing out 
below the chute. 


30901. Have you not a population of some 10,000 men 
at the great Shipbuilding Works ot Messrs. Harland 
& Wolff whose foeces pass down the main Channel and 
pass the end of the mouth of the Seal Channel ?—The 
Shipyerd population ot Messrs. Harland & Wolft’s 
‘Works do drain, thet is their daylight. sewage is drained 
i a River Lagan at the point between the Twin 

sland. 


30902. It is untreated ?—It is untreated. 


30903. And not in any way pumped ?—Oh, no, not in 
any way pumped. 


30904. And therefore any foeces which you found 
‘anywhere near the mouth of the Seal Channel might 
conceivably more likely come from that source ?—It 
could not be found coming down the Seal Channel on 
the ebb tide. 


30905, What I wanted to know was, do you seriously 
‘suggest to us—I am using your own words—that the 
masses of human excrement of unmistakeable odour 
and consistency which you found on that particular 
occasion, on the south shore of the Lough, had come 
‘from the main outfall on the Antrim side of the Channel ? 
—It was of such a character and the general flotsam and 
jetsam found with it is so abundant, that I could only 
assume that it came from the main sewage current, that 
it -was not a mere small trifling phenomenon. 


30906. (Chairman.) You say that the actual excrement 
has been in the Seal Channel at ebb tide ?—Yes, with 
the current running down. 


30907. That, in your view, shows that it must have 
comes trom the main drainage works ?—I said previously, 
when speaking of it, the boatmen were taking it out of 
the water and putting it into receptacles in the boat tor 
us to test it. 


30908. (Colonel Harding.) But there is the fact to “be 
borne in mind that the sewage from 10,000 persons in 
the day-time is discharged by gravitation, without treat- 
ment and without any pumping, into the main channel, 
-and passes the end of the Seal Channel ?—Yes, Sir. 


30909. And at certain times of the tide would be 
-washed up the Seal Channel to come down again after- 
wards ?—That is conceivably possible to that extent. 


30910. It is more likely it might come from that source 
than the Main Outfall ?—I have seen it issuing trom the 
chute, and I have seen it at the sump, the mixing tank, 
which is discharged into the chute, large masses of it. 


30911. If it came from the chute it must necessarily 
have been pumped ?—No, Sir. 

30912. I am under the impression that nothing can 
pass down the chute except what has been previously 
pumped ?—I think that is not a fact, Sir. It may be 
now, I do not know; they have altered some of these 
conduits. 


30913. I may be wrong, but that is my impression. 


30914. (Sir William Power.) I have that impression 
too ?—I think, Sir, if you bear with me for a moment, 
you will find in the evidence of the City Surveyor that 
they can discharge by gravitation near low water. 


30915. (Colonel Harding.) Perhaps we had better leave 
that point; you have stated your impression that that 
may be done; I do not think so; but we will ascertain 
that from witnesses who can tell us what the facts actually 
are ?—If you will pardon me for one moment, Sir, the 
whole of the low-level storage reservoir which has con- 
tained very large volumes of sewage from time to time 
is filled from the main sewer before it arrives at the pump 
wells-at all. That would be unscreened and unpumped 


sewage. gl 
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30916. I will not press that point; we will probably 3,. Henry 
get the facts from some of the officials of the Corporation, Harrison 
but I think you would not hesitate to express an opinion, and Mr, he. I. 
would you, that pumped sewage would be unlikely to Ca/well, CLE. 
deliver unbroken fceces ?—I imagine the toeces would be 15 Feb.. 1910 
disintegrated with the action of the pump. nee 


30917. And there is this point to be borne in mind, 
that besides the sewage of the 10,000 persons, coming 
from Messrs. Harland & Wolff's Works, and the sewage 
from the inhabitants on the south shore, there is the 
sewage coming from passing ships ?—Oh, yes. 

30918. So that there are other sources from which 
these masses of human excremsnt might have been de- 
rived ?—I can only attribute it to its apparent origin, to 
me its most obvious apparent origin; I cannot dog- 
matise, of course. 


30919. It would seem that we ought to look on this 
matter from two points of view. You look at it from a 
point of view, referring mainly to the past and to the 
conditions of the past, do you not ?—Yes, Sir, as illus- 
trating the actual position which has now got to be dealt 
with. 


30920. I would be glad to have your view in regard to 
possible conditions of the future which perhaps do not 
bear upon the points that you are particularly interested 
in, but upon which, one would like your opinion. The 
float experiments that you have put before us to-day 
would go to show that discharge on the ebb tide would 
carry matters along the Victoria Channel, not crossing 
that Channel], until the returning waters ‘brought the 
matters back again; then there apparently is.a liability 
to pass into the Garmoyle Channel ?—The Pool of Gar. 
moyle, the old Channel. 


30921. And as the waters continue to ris? to -spread 
the matters over the Tillysburn area ?—Yes. 


30922. But if the discharge is limited to the ebb tide 
it is evident from the experiments that you have put 
before us that that sewage outflow would be carried a 
certain distance seawards ?—At the point of the chute ? 


30923. From the mouth of the chute ?—Yes. 


30924. And would return with very considerable 
dilution ?—That is it. The amount of dilution, according 
to my experience, which seems to coincide with that of 
Dr. Letts, is variable, On some occasions .a sewage 
current gets scattered and dissipated in the surroundings 
waters ; on other occasions it undergoes an initial process 
of dilution and then remains tolerably constant, a stratum 
of water as it were being wafted about in the surrounding 
water but remaining at about the same degree of pollution, 


30925. Then should I be right in concluding that in 
your opinion the evils that have arisen, .have arisen 
because the discharge has not been limited to the ebb, 
and because the discharge has not been limited to the 
mouth of the chute ?—That is a large element in the 
causation of the evils which have occurred. 


30926. Do you believe that, if the discharge were 
limited to the mouth of the chute, and were limited to 
certain hours of the ebb, anything like the same evil 
conditions would. arise ?—Certainly not in the Tillysburn 
area, but I am inclined to believe that if you had the full 
sewage of the city of Belfast being discharged regularly, 
as you suggest, from the point of the chute, you would 
find the nuisance would increase very much in intensity 
in Cultra and Holywood. 

30927. And that notwithstanding the fact that they are 
now withdrawing a considerable proportion of ‘the sus- 








’ pended matters from the sewage ?—Yes. The amount 


of sewage is very great and the strength of the currents in 
the upper part of the Lough is not strong. 

30928. I do not know whether I should be right in 
going to. other parts of this evidence; possibly you will 
postpone that till after lunch. It is interesting mean- 
while to get the view of Mr. Harrison, that even if the 
greater part of the suspended matter be withdrawn from 
Belfast sewage, even if the discharge be limited to the 
ebb, even if the discharge be brought to the present 
mouth of the chute, even under those conditions, he 
anticipates that the Tillysburn area would be exposed to 
considerable evils ?—Yes, it would be very much better ; 
its condition would be very much better than at present, 
but I should anticipate an increase of the nuisance at 
Cultra, 
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30929. (Mr. Stafford.) What would the nuisance be 
from at Cultra; would it be from sewage or would it be 
from ulva ?—The nuisance at Cultra was mainly an wlva 
nuisance; it was principally an wulva nuisance though 
they did complain of sewage. 

30930. What would it be under the conditions you 
speak of ?—It is always difficult to prophesy, but I 
imagine you would get a recrudescence, an increase of the 
ulva nuisance, and that’ you would get a much more 
abundant sewage pollution than you get at present. 

30931. Would that be a growth of sewage at Cultra ?— 
I do not quite understand. 


30932. Would it be from the growth of sewage at 


- Cultra ?—An increase of the amount ? 


30933. Yes; of the growth of it. You see there are 
two things in the matter; there is ulva growing down at 
Cultra and there is wlva on the Tillysburn bank being cast 
on to Cultra; which of those two things would you 
anticipate the nuisance would arise from ?—In the 
prospective conditions to which you are referring ? 


30934. Yes ?—Ulva which would grow in the shallow 
waters somewhere between the point of the chute and 
Cultra and sewage itself and such growth as takes place 
at Cultra; I have never discovered any great growth at 
Cultra. 


30935. (Colonel Harding.) Might I ask your experience ; 
1 understand that you have known these local conditions 
for many years ?—Yes. 


30936. And you have told us that after 1893, when the . 


discharge, instead of passing down the Lagan was sent to 
the mouth of the present chute, a change took place ; 
that the conditions at Tillysburn were improved and that 
the conditions at Cultra and Holywood were made worse ? 
—Yes, Sir. 


30937. And it is precisely this last result that you 
foresee, if the prospective conditions I have referred to, 
are carried out ?—Yes. , 


30938. Now in that case, what was exactly the nuisance 


that arose at Cultra; weed was washed ashore ?—It was - 


principally a weed nuisance. 


30939. From what source was it washed ashore. Did 
you notice that on the Holywood bank there was any 
growth, any production of ulva at that time 7—You are 
referring, Sir, to the foreshore in front of Kinnegar and 
Holywood. 


30940. You will notice that the Holywood . bank ° 


stretches out to the Victoria Channel ?—Yes. 
30941. And I think you suggested that the discharge 


at the mouth of the chute, which took place in 1893, ° 


caused a growth of ulva upon that bank which projects 
out as far as the Victoria Channel ?—No, Sir, I have 
never traced that growth actually on that bank. 


30942. So that then the evil of Cultra was not due to 
growth of the Holywood bank; it was due to ulva being 
driven ashore from some other source ?—From some 
other source. 


30943. Now from what other source ?—That is a little 
difficult to say, but I imagine it is in the shallower waters 
at and below low-water mark in the regions which were 
irrigated by the discharge from the chute. 


30944. Well, I am rather puzzled to know how the 
weed nuisance could arise at Cultra if the growth of the 
weed had been greatly reduced at Tillysburn and if there 
was no growth on the Holywood Bank ?—Well, Sir, I am 
not able to suggest that all the weed, which was washed 
ashore at Cultra, was grown in the Tillysburn area. 


30945. Then where do you suggest it was grown ?—In 
the shallow waters of the Lough. 


30946. Where ?—If you will follow the lines on this 
plan, Sir, if you will take roughly a line from the chute 
to Cultra you will find very large areas of banks which 
are enclosed by the one fathom or the two fathom lines. 


30947. But, as a fact, you do not remember seeing any 
growth of wlva on the Holywood bank at the point which 
stretches out to the Victoria Channel ?—No substantial 
quantities. 


30948. You do not remember seeing any ?—No sub- 
stantial quantities. And, if I might advert to the diffi- 
culty further to which you are addressing yourself as to 


EVIDENCE : 


the origin, the place of growth, of the weed which went: 
ashore at Cultra, there has been controversy unti! 1907, 
or later as to where it actually grew. At the earlier 
inquiries we had charts produced by the Belfast Corpora- 
tion authorities with pictures of all the outfalls on the 
County Down shore depicting beds of weed growing 
round the outfalls, evidence or suggestion which we 
could only meet by sending witnesses to the outfalls who 
were in a position to swear there were no beds of weed 
yrowing at the outfalls. 


30949. You conclude then that the growth of the weed, 
although it may be due to sewage discharges, is depend- 
ent upon other conditions besides pollution ?—It you do 
not find it in the immediate neighbourhood of sewage 
discharges, and if you do not find it as one would be rather 
inclined to think one would find it, in the neighbourhood of 
the great discharge at the Belfast main outfall, if you do 
not find it under those conditions in that immediate 
neighbourhood of sewage discharges it is evident there 
are other conditions which affect its growth besides the 
condition of the pollution of the water. There is the 
quantum and the quality of the nutriment which it 
requires. If I might take a homely illustration, Sir, you 
will find plenty of vegetables and fruit and so on which 
undoubtedly thrive wnen treated with manure, but which 
would not grow at their best if planted in a manure heap. 


30950. You mean tnat the discharge may be too strong 
locally for the development of the vlva ?—Yes. In the 
first place a copious discharge of sewage,with a considerable 
amount of solids, might actually smother the weed; in 
the second place it has not facilities for root attachment 
if there is only a slime coated bank and in the third place 
the pollution in the water, the sewage constituents in the 
water, might be so abundant as to almost choke the vital 
processes of the weed, or to deprive it of other constituents 
in the water which it required. 


30951. You are clearly of opinion that topographical 
conditions, conditions which facilitate the attachment 
of the weed, have a very great influence upon its develop- 
ment ?—I think it requires probably some sort of an- 
chorage in its earlier stages of growth. 


30952. So you think, that in the study of this mat- 
ter one must be guided, not only by conditions of 
water pollution, but by certain local conditions, topo- 
graphical and other, which may favour the development 
of the weed ?—Yes, Sir. I think you want, for instance, 
to get it in a place where it gets some shelter from strong 
currents, where it is submerged at nearly all states of the 
tide, but where it gets a sufficiency of light. You will 
not get it in very deep water I imagine, but of course I 
am speaking without any expert knowledge. 


30953. Do you happen to know the Victoria Park 
Lakes ?—Yes, I have seen them, passing by. 


30954. Have you noticed a very considerable growth 
of ulva in those Lakes 7?—No, Sir; I have not examined 
the Lakes. 


30955. You have not seen men at certain seasons 
engaged in raking this matter to the shore ?—My atten- 
tion was never directed to that. 


30956. Would you be surprised to find ulva growing 
very freely under those conditions ?—I would say I would 
be very much surprised at it. 


30957. Would you expect serious pollution in, those 
Lakes ?—I am afraid I cannot say where the water comes 
from. 


30958. It is sea water, let in, I believe, at regular 
intervals, so I understand, but it is not flowing during 
the intervals. The water is let out, I believe, at regular 
intervals and let in again from the sea. Perhaps it may 
be worth your attention, in connection with the study 
of the growth of ulva, that wlva is found there, and if you 
inquire into the facts, I think you will find it is found there 
in considerable abundance ?—I am very much obliged to 
you for the suggestion. 


30959. There is no continuous pollution, it is only 
occasional pollution when the valves are open ?—The 
depth of water would be suitable, the spores of the 
weed would be present in all the water introduced, and I 
should imagine in water in the current of the bed a con- 
siderable amount of sewage pollution, the exact quantity 
T cannot state. : 


ROYAL COMMISSION ON SEWAGE DISPOSAL. 13 


30960. You would agree, would you not, that in the 
study of this important question, it is of vital consequence 
that we should ascertain whether the purification of 
Belfast sewage would do away with the growth of this 
- weed ?—Well, yes and no, because the position is that 
we have, in our view, pollution by sewage, that the Legis- 
lature as our instance has decreed that Belfast should 
instal a proper system for the purification of its sewage, 
and I think that whatever the connection between putifi- 
cation and ulva, we are entitled to the benefit of the 
provision which Parliament enacted for our benefit ; 
and I think that if that measure were adopted by the 
Belfast Corporation, then this Commission would be in 
a position to get very valuable light thrown/upon the life 
processes of the ulva by seeing what will have occurred in 
Belfast Lough when the Belfast Sewage is purified. And, 


of course, on general grounds, I would suggest that where’ 


there are these enormous areas of mud banks in close 
proximity to large bodies of population, and where there 
are many estuaries, connecting with many sewers, running 
up into these centres of population, it is well-nigh indis- 
pensible, in the interests of the public health, as well as 
of the general amenities, in order to abolish nuisance, 
that purification should be effected. 


30961. (Chairman.) It occurs to me we might get 
on faster if I were to ask you a general question ?—Will 
_ you permit me to make an explanation first. A question 
was asked me as to whether the outfall sewer could dis- 
charge through the chute without the sewage passing 
through the pumps, and I stated my impression was 
that evidence bad been given that that was so. I can 
supplement that by stating that I have actually seen it 
doing so, as has Mr. Calwell. And I would refer you, Sir, 
to Q. 17249 in the Evidence given before the Belfast 
Health Commission :— 


17249. (Dr. Chalmers.) Just one or two questions, 
Mr. Cutler (that is the City Surveyor) to clear up 
some ambiguity in my mind, regarding your answers. 
The outfall sewer, I understand, may discharge 
through the chute independently of the tank ?7— 
Yes, at low water. 


17250. At low water only ?—Yes; some little 
period of low water. At low water, of course, if the 
tide were in connection with the sewer, it would 
back-water the sewer, and cause some flooding. At 
low water and a short period afterwards we can dis- 
charge through the chute from the sewer direct, and 
we do so. 


17251. Then with regard to the defects in the 
chute, might any part of that be due to internal 
pressure 7—Yes, in some places the planks have 
been blown off tanks through pressure. We have 
put walings round each side. 


17752. Then internal pressure assumes blocking at 
some’ part ?—There has been blocking’ no doubt 
which has accounted for the rise in some of the planks 
but I think in the first case the planks were lifted off 
probably through the sewage being let off too rapidly 
from the tank. The water in the tank. would be 
considerably above the level of the tide, and if that 
is let off too rapidly the chute would be liable to 
injury, and I am afraid that did occur, though great 
care was exercised. 


17253. That is. auite apart from actual deposit ?— 
Yes.” 
I think that supports my previous answer. 


30962. (Colonel Harding.) That is illegitimate discharge, 
is it not ?—An illegitimate discharge, yes. 


30963. (Chairman.) Well, I was going to ask you 
generally what are your recommendations as regards 
what should be done; what would you suggest that the 
Belfast Corporation should be advised to do ?—I must 
refer you to the last Chapter of the Memorandum. To 
put it quite briefly, Sir, firstly, that it should construct 
works and appliances of sufficient capacity to enable it 
to comply with the spirit as well as with the letter of the 
Main Drainage Regulations embodied in the Act of 1887. 
That is, that it should be in a position to deal with its 
sewage flow up to six dilutions, storing it at the main 
drainage works and to discharge it only during the first 
thiee-and a-half hours of the ebb tide, through a chute 
which shall have an undiminished sectional capacity, 


and shall be able to carry off the whole of the im- Mr. Henry 
pounded sewage during the first three-and-a-half hours of © Harrison 


and Mr. R. I. 
the ebb tide. Calwell, C.E. 





30964. Is the tank capacity at present great enough ?— 
Not nearly. 15 Feb., 1910. 


30965. You would suggest to begin with that the tank 
capacity be enlarged ?—Yes. 


30966. Would you keep the chute as it is; I do not 
mean in the way of repairing it and so on, but would you 
have a new chute constructed; would its point of exit 
be further down the Lough than the present one ?—I 
should suggest that the point of discharge should be 
further down the Lough into deeper water, but I would 
also suggest that the history of the chute clearly indicates 
that it is an impossible structure in its present form. 
We have had it in evidence, I do not wish to weary you 
by going into it in detail, that such a head as was avail- 
able in the brick reservoir constructed under the Act of _ 
1887, could not be used because, if that head were used 
the chute would burst. This is in accordance with the 
evidence of the City Surveyor given on several occasions. 


30967. The present chute would burst ?—The present 
chute. They have had to be very careful in manipulating 
the valves, because it they availed themselves of any- 
thing like the full head they would blow the top off the 
chute, and it would discharge at the wrong end.- Might 
I supplement my answer by also saying, in reference 10 
the question what the Belfast Corporation should do, 1 
would also suggest that the Belfast Corporation should 
comply with its other Statutory obligation and should 
purify its sewage prior to discharge, 


30968. We will come to that a little later ?—I do not 
want the one to go without the other. 


30969. Well, I will just sum up for the moment, that 
you think that the Belfast Corporation ought to enlaige 
the tanks, to renew the chute, make it discharge into deeper 
water, and also to purify the sewage first, and that the 
larger tanks in which they impound the sewage, before 
its discharge, should be at such a level as to enable the 
sewage to be discharged, during these hours ?—Yes. 


30970. (Sir William Power). The whole sewage; how 
many dilutions, are you thinking of the dry weather flow 
or how many times the dry weather flow ?—I should 
suggest six times the dry weather flow. 


30971. (Colonel Harding.) Do you suggest the head 
they now have at their Works would be insufficient to 
discharge through a chute of adequate area ?—The tank 
which they have at present only holds 4,500,000 gallons. 


30972. But if they enlarge the capacity of their tanks, 
keeping them at the same level, would that head be sufti- 
cient to discharge through a chute which would be of 
sufficient sectional area ?—My impression is that it would 
be so, subject to advice from the engineer. 





30973. Would you like me to ask Mr. Calwell these 
engineering questions? I do not know whether Mr. 
Calwell would agree to give his opinion in regard to an 
improved chute ? May I ask first, whether he thinks 
any kind of wooden chute would be likely to answer, or 
whether any improvement, modification or repair of the 
chute would be likely to lead to satisfactory results ?— 
(Mr. Calwell.) I do not think the present chute could be 
made available. 


30974. Do you think any wooden chute would be 
available ?—No, because it would be so very unsatisfactory 
The life would be so short. 


30975. Do you suggest, as an alternative, that the 
chute should be built of iron through one or more pipes 
or conduit ?—An iron or steel chute, Sir. 


30976. I do not know whether you would care to give 
us any idea of what might be the dimensions of a steel 
pipe ?—I have not considered that. 

30977. I can quite understand that you did not think 
you would be called upon to answer a question of that 
kind ?—I might mention that it was contemplated origin- 
ally to put steel piping in for the chute, and that that was . 
changed for the present structure. 


30978. Which was probably a cheaper one ?—A cheaper 
one. 
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30979. But you see, as an engineer, no difficulty in the 
construction of steel piping to convey the sewage from 
the tanks at their existing head ?—Nothing whatever. 
30980. You think the existing head is sufficient ?— 
It is a matter of expense as to constructing a steel outlet. 
30981. (Chairman.) Is there plenty of available ground 
to enlarge the tanks ?—They have about 80 acres, the 
Corporation have by land reclamation. The cartoon here 
shows the portion, but it runs up to the Midland Railway. 
You will see a line there ‘now reclaimed,” that is all 
reclaimed ; that is about 80 acres. 
30982. But is that at not too low a level ?—At present 
it is at too low a level. 


30983. It would have to be raised ?—It would have to 


be raised ; and the present tank would have to be raised. 


The present tank is a brick structure with a pile founda- 
tion, and you would require to carry out some similar 
tank to that. 


30984. How much is the present structure raised above 
the level of the land ?—I could give you a plan of the 
present structure if you care to see it, showing the chute. 
(Mr. Harrison.) The level of the sewage in the existing 
tank, when it is full, is about 7 feet above high-water 
mark, 6 to 7 feet. 


30985. That disposes of that point, I think. Then we 
come next to the point of discharge ; where do you think 
the point of discharge ought to be ?—The words “ open 
channel” occur on the map. That is a channel which 
was originally dredged under the provisions of the Main 
Drainage Act, 1887. It was about a third of a mile, or 
rather less, and continuing in the line of the chute. 


30986. Do you think the chute should go to the end. 
of the two lines ?—I suggest in the Memorandum that it 
should be continued to at least the one fathom line. 


30987. That is-still further out ?—Yes. 


30988. That is to say its length should be increased 
roughly by one-half ?—Very nearly ; about that I should 
think. 


30989. Then the next question you come to is the 
purification of the sewage. Why do you think the 
sewage should be purified, otherwise than by septic treat- 
ment? Is it because of the Act of Parliament ?—Well, 
because of the Act of Parliament and the: bargain which 
that Act of Parliament embodied. When the Bill was 
presented to Parliament by the Belfast Corporation, in 
1899, there was a Petition, very influentially signed, 
presented against it on the ground that the existing 
discharge of sewage was creating a great nuisance in the 
Lough. The Bill sought powers for the Corporation to 
convert a large number of earth closets and privies in 
Belfast into a water-carriage system, and that involved the 
carrying of the sewage of a population of about 100,000 to 
110,000 additional persons into the Main Drainage Works, 
and it was. contended that if the Corporation were 
ta be allowed to do that they should be put under terms to 
purify. The Petition was withdrawn as the result of a 
bargain made in the Lobby of the House between the 
Petitioners and the Corporation Officials who had charge 
of the Bill. The opposition to the Bill was withdrawn on 
that purification provision being inserted, and we have 
made our bargain, we have waited patiently a long time 
for its fulfilment, and we do not feel inclined now to 
waive our side of it. That is the first ground. 


30990. This provision was inserted simply because it 
was supposed that without purification there would be 
nuisance. If it could be proved that purification would 
not prevent that nuisance, would you not think that 
that side of the bargain might not be adhered to ?— 
Parliament is, as a rule, rather slow to overrule a Parlia- 
mentary bargain of that character, and, of course, we 
would suggest, subject to the Report of the Royal Com- 
mission, that it is very hard to prove a negative conse- 
quence, negative in this sense, that you could assert 
definitely and without any possibility of error, that full 
purification, according to the best known standards 
would not diminish the existing nuisance. I make that 
suggestion with great respect, Sir, having regard to the 
authority of this Commission. 


30991. Well, supposing it to be proved, which it is not 
at ,present, it looks conceivable that the filtration of 
sewage does not perceptibly diminish the growth of the 
ulva ; that is to say that the ulva will grow in a sewage 


EVIDENCE ?¢ 


-effluent nearly, if not quite as well or even better than it 


does in an unpurified sewage, which has merely been 
settled sewage ; would it not appear a reason for at all 
events delaying the purification of the sewage provided 
other works are constructed which will convey the sewage 
away; I mean such works as enlarging and lengthening 
the chute, and also making sufficient reservoir capacity ? 
—And the abolition of storm overflows, Sir ? 


30992. Is that possible ?—Well, the restriction of 
storm overflows to storm overflows in the sense in which 
they are referred to in your last Report. But we have had 
storm overflows operating which are not, in our view, 
legitimate storm overflows. The level of the sewage in the 
sewer—for instance the sewer between No. 1 and No. 2 
pumping-station is a purely arbitrary level which can be 
created by stopping the sewer at one end and pumping at 
the other end. There have been, in the past, at any rate 
such storm overflows and there are storm overflows now 
designed on that sewer. They are adjustable, and -we 
are at the mercy of subordinate officials in regard to them. 


30993. But suppose the chute is sufficiently enlarged in 
area to take all the sewage, these storm overflows would 
not come into operation; there would be no need to 
bring them into operation ?—There is sometimes a tend- 
ency on the part of subordinate officials to save pumping 
expenses by opening adjustable storm overflows. 


30994. And you think that this should not be possible ? 
—I suggest with great respect, Sir, that they should te 
automatic, and that they should be placed in such positions 
that they could only operate when the flow had attained 
certain proportions. I admit, especially in a place like 
Belfast, it may be necessary to have some means of 
disposing of an emergency flow of very large proportions. 


30995. It appears to me that the problem is this :— 
It has been shown conclusively that sewage, purified 
or unpurified, is conducive to the growth of ulva ; it 
has not been proved, but it looks probable, that ulva 
will grow as well in filtered effluent as in settled sewage. 
What is the advantage at present of insisting upon filtra- 
tion of the sewage, after settling, when there are other 
things to be dong which may produce the desired effect, 
namely, lengthening the chute and reclaiming the slob 
lands ?—Well, of course, as a matter of practical 
politics—— 

30996. That is what we want to be at ?—With regard 
to the reclamation of these lands that is something in the 
distant future still. There are a good many local bodies ; 
there are Crown Rights to be considered; local bodies 
have to be got into agreement, all sorts of financial ques- 
tions have to be considered. I do not know how far the 
Harbour Authorities would be willing to lose the scour 
which it. is suggested comes from these slob lands. I 
know that Harbour Authorities in other places have 
made a good deal of difficulty about the reclamation of 
slob lands as losing the scour of their Channel. 


30997. I do not know whether it is worth asking you 
whether the Victoria Park was originally Crown Land ?—I 
think so. 

30998. Did the Crown give it to the Town ?—(Mr, 
Calwell). It was a bargain entered into with the Harbour 
Commissioners and the Corporation. The Corporation 
gave a piece of land to the harbour and they got that 
from the harbour in exchange. 


30999. Then to ask a similar question, I notice the 
words, ‘‘ Now reclaimed ” near the Main Drainage Works ; 
does that land ‘‘ Now reclaimed” belong to the Main 
Drainage Works ?—(Mr. Harrison.) Yes, Sir. 


31000. Did the Crown give up its rights to that piece 
of land ?—It was acquired in the later ‘nineties. It was 


under the 1887 Act. 


31001. Did the Crown give up its right ?—(Mr. Cal- 
well.) There was an arbitration held, under the com- 
pulsory purchase of land. 


31002. Could not the same thing be done with the 
Tillysburn area and the Holywood bank ?—( Mr. Harrison.) 
It would require agreement by many different public 
authorities. I do not say there is any insuperable diffi- 
culty, but I only suggest it would take a considerable 
time and we have been waiting a long time. 


31003. The question is what can be done at the present 
moment; that is really what we want to know; what 
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can be done within the next year, if possible ?—Of course, 
the means which you suggest could be carried out forth- 
with, nodoubt. In regard to purification, as distinguished 
from sedimentation, I am inclined to admit that the 
works such as you suggest for a discharge of the whole 
sewage flow into Whitehouse Roads would tend to improve 
the position very much with regard to the Tillysburn 

_ area, especially if no discharges are allowed at Sydenham 
or in the neighbourhood of Sydenham, that is if the new 
outfall is to be a new outfall for the whole city. On the 
other hand, I have not been as closely identified with the 
agitation against the nuisance at the Cultra end of the 
foreshore as I have been at the Tillysburn end. The 
Tillysburn end, with the prevalent winds, is the one which 
has affected me most, and I think you would get con- 
siderable opposition on the part of the people of Holywood 
at the north-east end, and on the part of the people who 
reside at Cultra, and even further down than Cultra, to a 
scheme which would bring this enormous discharge of 
sewage much nearer to them. They would say that the 
purification provisions of the Act of 1899 bound them and 
the Corporation, and if there is any likelihood or even 
possibility of their being seriously injured by this very 
large discharge of sewage into Whitehouse Roads they 
are entitled to rely upon the protection of the purification 
provisions of the Act of 1899. I think you will find that 
that would be the attitude of the people residing in that 
part of the country. And, of course, on general grounds, 
we all of us suggest that the upper waters of the Lough 
are very sluggish, and that this enormous discharge of 
sewage which tends year by year to increase, because 
Belfast is a rapidly increasing city, will inevitably tend to 
create a nuisance if not at the place of the previously 
existing nuisance, then just a little further down. 


31004. Would there be much trouble in recovering the 
slob lands ; they do not appear to be very wide, only 150 
yards or thereabouts ?—As far as that is concerned, I 
imagine, as an engineering operation, it is perfectly 
practicable. I know that the Embankment would have 
to be a very strong one; the sea is very violent there at 
times. Unfortunately I have « sea-wall in front of Holy- 
wood which costs a great deal of money, because it 
gets washed away very frequently. It would be of 
advantage to me, the reclamation in that sense. 


31005. Is it near Kinnegar Park ?—It is down on the 
_ other side; along the front of the Town of Holywood. 
We have had to spend a good many thousand pounds. 


31006. On keeping up the wall ?—I have had to spend 
about £1,500 or more in the last ten years, and the Town 
have also to spend money in keeping up its wall. The 
further you get out into deep water the stronger the 
embankment would have to be. 


31007. Well, I do not think we have come to the ques- 
- tion as regards purification yet. You argue in favour of 
it, at all events getting powers for enforcing it. It appears 
to me as an outsider that the Corporation if forced to 
spend a great deal of money in purification would be 
less willing to spend money on other things. Is not the 
first desideratum to increase the length of this chute and 
to renew it entirely ?—If that is coupled with the provision 
of a single outfall for the whole city and with the provisions 
of adequate tankage and at suitable level, and the abolition 
of illegitimate storm overflows. I put it shortly. 


31008. And you would drop the purification as not of 
immediate importance, however important it might be 
at a later stage ?—I should not like to commit myself 
to the view that I should drop it until I am quite 
satisfied. 


31009. Well but you could try without it to begin with ; 
you could postpone it at all events ?—I could only assent 
to that view in the event of the Royal Commission 

_ giving an authoritative pronouncement as to the thing 
that would ensue. 


31010. That is more than the Royal Commission 
could undertake to do. 


31011. (Mr. Tatton.) There is only just one question 

_ about the size of the tanks. I tkink you suggested that 
the tanks should have a capacity of six times the dry 
weather flow ?—Well, six are not the exact factors in the 
calculation I think. The chute would have to be able to 
carry off in three and a half hours the accumulated flow 
for twelve hours; that is,the valves would have to be 
closed for eight and a half hours, and then while it is dis- 


charging during its legitimate three and a half hour period, 
the chute would also have to discharge the flow that is 
coming down during that period of three and a half hours, 
so that in all it would have to discharge a twelve hour 
flow, and the tankage capacity would have to be sufficient 
to store up the flow coming down during eight and a half 
hours at possibly the rate of six times the dry weather 
flow. 


31012. Would that allow sufficient settlement, a suffi- 
cient quiescence in the tanks ?—I was speaking simply 
of storage apart from settlement. 


31013. Quite so, apart from treatment ?—I do not profess 
to say at the moment—one has to cover a good deal of 
ground in an examination of this kind—what the tankage 
capacity would have to be for sedimentation, adequate 
sedimentation, but the tankage would have to be very 
largely in excess of what there is now. 


31014. Could that be done without pumping ?—No ; 
it would require pumping. At present the storage reser- 
voir is filled as to its lower part by a gravitation flow in 
the outfall sewer as it comes down, the rest of it is filled 
by pumping. The lower part is filled by gravitation and 
the upper part by pumping but to get an adequate head, 
such as has been already referred to with these tanks of 
increased capacity it would be necessary to pump. 


31015. To pump into the chute into the Channel ?— 
To pump into your storage tanks: we would then get the 
requisite head to get for discharge into the chute. 


31016. (Chairman.) Would you suggest taking the 
Sydenham and other sewage over to your side; is that 
part of the suggestion ?—Yes, Sir. 


31017. Take the whole sewage of Belfast into the Main 
Drainage Works ?—It might initially be rather more 
expensive, it would probably lead to diminished cost of 
working and increased efficiency in working, but we would 
oppose very strongly any outfall or any discharge of any 
effluent in the region of the Tillysburn area at all or even 
in the Victoria Channel. If you are going to deal with 
an outfall at the southern side which would be in any 
way comparable as to its general conditions with the 
outfall on the northern side you would have to carry 
the pipe for that southern effluent past Holywood, at its 
deep water so as to take it out of the estuary. Ido not 
know if [referred you to the point as to where the true 
mouth of the Lagan river is. 


31018. I have often wondered where that is ?—Well, 
Sir, it is referred to in the Memorandum, I think it is in 
the second chapter at the bottom of p. 7 and the beginning 
of p. 8 and I refer there to the Belfast Harbour Acts of 
1847 and 1882 as showing inferentially that the mouth of 
the river Lagan is at Garmoyle ; and that the facts, the 
physical facts were investigated in a very big law case 
called ‘‘ Donegal v. Templemore” in 1858 (I give the 
reference to the case in a foot note); when the judges 
stated that the evidence had clearly proved that the 
river Lagan was identified at low water down to the pool 
of Garmoyle. I refer also to the lines of low water mark 
in the chart and the one fathom line and the two fathom 
lines as showing at low water that that was in effect the 
mouth of the river. 


31019. There is no record of what the depth is inside 
that Garmoyle area ?—Garmoyle itself is quite deep. I 
have here, Sir, a chart or plan of Belfast Harbour on the 
3lst December, 1850; that is before any Victoria Channel 
was created and it shows rather clearly I think, where the 
river is at low water. You will see from that, Sir, that the 
curve which is marked on the plan appended to the Memo- 
randum, the curve which comes over to the Tillysburn 
Area, represents the old river bed which was the naviga- 
tion channel until the Victoria Channel extension, which 
was created in 189]. 

31020. (Sir William Power.) It is the navigation Channel 
now for small vessels it is not ?—They mostly go up the 
Victoria Channel now which is very convenient and wide 
open. 

31021. (Chairman.) Is the Musgrave Channel used or 
is it not ?—It is used, I think, to a certain extent. 

31022. But it appears to have no exit ?—No; it isa 
cul de sac. 

31023. (Mir. Stafford.) Would the capacity of the exist- 
ing main sewers of Belfast admit of your suggestions being 
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carried out with regard to the Knock sewage and the other 
sewage you referred to ?—I do not quite take your ques- 
tion. 


31024. Are the existing main sewers large enough ?— 
To carry six dilutions ? 


31025. Yes, and to carry also the Sydenham Knock 
sewage ?—I think that the low level intercepting sewer 
which is syphoned under the Lagan has not sufficient 
capacity at the present time to carry the whole of the 
Sydenham sewage. 


31026. Therefore you would have to relay the whole of 
your sewers ?—You would have to increase the sewer 
accommodation. Might I mention in passing with regard 
to the low level sewer which issyphoned under the Lagan 
that its original diameter has been reduced. I think 
it cracked or sometbing of that sort and a pipe or skin of 
brickwork was put inside. 


31027. Is not, as I understand it, the Corporation of 
Belfast objection to including Knock and Sydenham and 
also to the six dilutions being put into the sewers that 
they cannot possibly take it in the existing sewer, Mr. 
Cutler stated it in evidence at the Inquiry ?—I think 
it is probable the sewer is not of sufficient capacity to 
carry it. 


31028. Therefore it would mean a duplication of the 
sewers or the relaying of a larger sewer than there is 
at present ?—It would be necessary no doubt pursuant to 
the Main Drainage Act, 1887, to supplement the low 
level intercepting sewer by such further intercepting 
sewer aS may be necessary to carry the sewage across. 


31029. Increase the sewerage in Belfast ?—It would 
mean an increase. 


31030. Mr. Cutler put that in his evidence very clearly 
at the Inquiry ?—Yes, but as against that you get rid of 
the outfall works and pumping works at the proposed 
Sydenham outfall. 


31031. That would be a very small thing compared with 
the duplication of the main intercepting sewers ?—I 
have no estimates of the exact cost with respect to 
that. I suggest there is such a thing as being penny wise 
and pound foolish in dealing with the sewage of a large 
city. 

31032. That is true, but the Commission ought to be 
acquainted with this question and what it involves ?— 
I admit at once the initial expense may be greater in 
carrying the sewage across, but in actual working it will 
be less. 


31033. That is the Belfast objection to including Knock 
and Sydenham ?—Ob! no doubt, I understand, Sir, in 
that connection that the existing sewer for the existing 
city area is too small to carry the flow at the present time, 
and that even supposing it were considered legitimate 
regarding the added area to have a separate outfall it 
would be necessary for the city proper on the County 
Down side which by statute must be connected with the 
main Drainage Works, to supplement the sewer accom- 
modation because the Corporation proposal as you are 
no doubt aware for a separate outfall at Sydenham involved 
diverting to that outfall a large volume of the sewage 
which has always been connected with the Main Drainage 
Works and which under the Main Drainage Act must 


necessarily be connected with the Main Drainage Works. - 


31034. (Chairman.) You would require a new Act then ? 
—You would require a new Act. 


31035. (Mr. Tatton.) Have you any power under the 
1887 Act to compel the Corporation to carry out their 
obligations as regards the treatment of sewage when you 
made that bargain with them ?—The 1899 Act. 


31036. The 1899 Act ?—No, of course, a Parliamentary 
bargain becomes merged in the statute. The previous 
bargain is gone, but you have a statutory duty, an obliga- 
tion which will be enforced by a court of law at the 
instance of a ratepaper or at the instance of a person 
who is not a ratepaper, but is subjected to a nuisance 


which is in any way attributable to their failure to carry 
out their strict duty. 


31037. Are they under an Order of Court now ?—No;> 


not yet. 


31038. They have never been ?—Not yet. 


MINUTES OF EVIDENCE : 


31039. Then could you not get an order against them ; ° 
could you not enforce it to make them carry out their 
obligation ?—Oh ! yes, it is a public secret, of course, 
in the course of these negotiations which have taken place 
between myself and the Belfast Corporation, a private ° 
and confidential document appeared in the public press, 
and that private and confidential document stated in 
terms that the three senior counsel and the junior counsel 
of the Belfast Corporation were unanimous in advising 
that if we proceeded we would get an injunction with 
costs against the Belfast Corporation in respect of the 
non-purification of their sewage. And I may add that 
apart from myself—and I trust you will not consider me 
an unreasonable person in my dealings with the Belfast 
Corporation—one of the local authorities, the Castlereagh 
Rural Council, a contributory to the Joint Foreshore 
Board, and so on, has been to my personal knowledge 
advised that they must institute proceedings against the 
Belfast Corporation and compel them to carry out their 
statutory duties, because if they do not do so they them- 
selves will be liable at the instance of their own ratepapers 
to penalties in the Law Courts. 


31040. (Chairman.) So things are likely to come to a 
head soon ?—The thing has dragged so long that litiga- 
tion has become pressing. Mr. Calwell suggests that I 
should mention the nature of the obligation under the 
Act of 1899. The obligation under the Act of 1899 was 
that within three years from the passing of that Act 
the Corporation should construct works and appliances 
necessary for the proper purification of all the sewage 
dealt with at the main drainage works, so that the Cor- 
poration is actually in default now since the year 1902. 


31041. (Colonel Harding.) That is to say whether the » 
means proposed to be used would be sufficient. Who is 
to judge that ?—The works that are to be constructed, 
and the method of utilising them was to be subject to 
the approval of the Local Government Board for Ireland, 
and also the duty would be subject to the supervision of 
any competent court whose jurisdiction was invoked as 
well as the Local Government Board. 


31042. And it would rest with the Local Government 
Board for Ireland whether this or that method proposed 
to be followed would be sufficient ?—Yes and no. 


31043. There is no statutory obligation to do a parti- 
cular thing in a particular way ?—As to purification, no ; it 
might be by chemical purification, or it might be by 
bacterial purification, but it would have to be purifica- 
tion as known to sanitary science. 


31044. (Chairman.) Would mere sedimentation come 
under that heading ?—I think not, Sir. 


31045. (Colonel Harding.) Unless it met with the satis- 
faction and approval of the Local Government Board for 
Ireland ?—But if the Local Government Board for Ireland 
approved of a system as being purification which was 
not in fact purification according to the accepted standards 
of sanitary science, then a Court of Law would say 
the Local Government Board’s approval was not a 
sufficient discharge to the Belfast Corporation. 


31046. I rather gathered from what you said before 
that the final arbiter was the Local Government Board for 
Treland ; that they were to carry out the purification to — 
the satisfaction of the Local Government Board for 
Ireland ?—No, not quite that. I am not a lawyer but 
I have been very fully advised on the law on the subject, 
but as I understand it, under The Belfast Corporation 
Act, 1899, Section 43, Sub-section (6) “‘ The Corporation . 
shall within three years from the passing of this Act 
provide works and appliances necessary for the proper . 
purification of the sewage of the City of Belfast discharged 
from the system of works authorised by ‘The Belfast . 
Main Drainage Act, 1887,’ and shall efficiently work the 
same. The system of treatment and method of putting 
the same into operation adopted by the Corporation 
shall be subject to the approval of the Local Government — 
Board.” Those are two separate conditions, but the 
first peremptory portion of the mandatory provision is 
that there shall be works for the proper purification. 
They have to come up to a certain standard which will 
satisfy the Local Government Board, but the assent of ' 
the Local Government Board does not absolve them 
from the obligation to construct adequate purification 
works, That, I think, is the legal view. 
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31047. (Chairman.) There is a loophole of escape in 
the word “ proper.” Who is to interpret the meaning 
of the word “ proper” ?—You place us in a dialectical 
difficulty on which I imagine that learned counsel could 
argue for many days ; but it has been accepted generally 
so far and the best accepted legal opinion is that that 
would mean purification up to the best practicable 
standards which are known. 

31048. I rather think we have come to the end of this 
subject. Have you anything further you would like to 
‘bring before us ?—Well, Sir, there was one question, 
‘the contribution of the foreshore population. 


31049. You mean the monetary contribution ?—No ; 
the contribution to the pollution. 


31050. (Colonel Harding.) That is really a very im- 
portant point, but I have gathered from something that 
you have said that from your point of view it seems 
‘scarcely worth consideration ?—I should like to have an 
‘opportunity of persuading the Royal Commission if 
possible, that my point of view was correct. 


31051. (Chairman.) We should be very glad to hear 
that ?—Well, Sir, the case was made at past inquiries 
that the foreshore nuisance primarily was attributable 
to the ulva latissima and not to sewage, and that the 
foreshore population, though small in numbers as com- 
pared with the City of Belfast, contributed out of all 


_ proportion to their inferior numbers by reason of what 


was called the concentration of the local sewage. The 
concentration theory of the local sewage depended on 
two factors. The first was that the sewage of the 
Castlereagh Rural District and the Holywood Urban 
District was actually stronger per head of population 
than the sewage of the Belfast population in fact, Sir. 
‘The second branch of it was that the sewage being 
discharged on to the beach from several outfalls along 
the shore operated in a concentrated form in nourishing 
the ulva latissima. 


31052. Could you tell us where the outfaJls are on the 
beach ?—The first after you leave the Belfast Municipal 
Boundary is that little river the Tillysburn, which, as 
1 think I explained this morning, carries no actual sewage 
matter, but does betray to a certain extent a sewage 
origin by having a certain number of sewage bacteria in 
it. If you inspected that outfall you might find it in 
a more foul condition than my words would represent, 
but that would be due to its carrying the drainage of 
the huge heap of sewage saturated ulva latissima which 
drains into it. You see it has been collected off the 
foreshore and dumped on a field just inside, and it drains 
‘on into the Tillysburn river. 

31053. Is that on the shore side ?—Between the railway 
and the road. Passing east from that river which in 
itself carries practically no objectionable matter, no 
putrefactive matter, you come to the point where the 
reclamation bank springs out from the railway in a 
northerly direction. Through the bank comes the treated 
effluent of the military barracks, which is an effluent 
from a system of contact beds. There is also a land 
water drain to carry off ordinary flood water which might 
accumulate behind the reclamation bank. Passing along 
from that you get to the front of the Kinnegar and there 
is a single house which ne doubt has some sort of house 
drainage on to the beach. Passing further, when you 
get to Holywood station just on the coast line opposite 
the station, there are a few house drains, or there were 
until recently; they have now been taken up by an 
intercepting sewer and are carried along further eastward, 
past the station and on the shore there from the station 
to the end of the word “down”’ on the plan, there are 
outfalls of the Holywood sewage. The particulars of the 
Holywood sewage are given in this Memorandum, and 
briefly I might state that the whole sewage of the popu- 
lation does not come down, because there are a good 
many earth closets still in Holywood, and a certain 
proportion of the Holywood sewage is diverted along 
that railway drain towards Tillysburn, as I explained this 
morning, and gets purer by natural processes before it 
reaches Tillysburn. 

31054. (Colonel Harding.) What is the method of 
treatment of Holywood sewage ?—None. The Holywood 
sewage, such as it is, is discharged largely into streams, 
a good many of them, a considerable way inland, which 
have not a rapid flow, and there is a process of natural 
sedimentation. 
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31055. (Chairman.) In the streams ?—To a certain 
extent, natural purification before it is discharged on the 
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you will see noted on the map which has some trifling 
evidence of bacterial contamination, but is clear and 
carries no observable suspended matter to the ordinary 
eye creating a nuisance. There may be one or two house 
drains. You get on till you get to Cultra and at Cultra 
there is a septic tank, I think it is, with the treatment of, 
I think, the bulk of the population there, at any rate, it 
accommodates the sewage of some 300 or 400 people. 


31056. Is it treated after it passes the septic tank ?— 
That I cannot say. It is treated in some way. There 
is a local landowner there who is looking after his interests 
in that locality. I do not devote so much attention to 
it. The theory as to the dis-proportionate contribution 
by these local outfalls to the causation of the nuisance 
depended on the high portion of nitrogenous matter which 
was alleged to be present in the local sewage and that 
this operated with concentrated effect, because the weed 
grew on the shore and then sewage was discharged over it. 


31057. (Sir William Power.) What is the estimated 
total bulk of the sewage that comes from these various 
places. Is there any estimate made of what is its pro- 
portion to that that Belfast itself is discharging into the 
Lough. Have you any estimate of that ?—The total 
population in that section of the rural district which, 
owing to the levels, could discharge down to the sea, and 
the total population of Holywood combined is about 
6,700 persons. Holywood has a population of about 
4,000; the rural district would be responsible for the 
balance. The rural district, however, has no sewers 
whatsoever. The only portion of its sewage which could 
reach any of these outfalls would be sewage carried down 
streams which would be mostly purified and rendered 
unobjectionable before it reached the shore at all, before 
it could come so far. 


31058. Is there a public water supply to these popu- 
lations that discharge on the foreshore ?—In Holywood 
there is, and as against that population also the inhabitants 
of the military barracks represent some average of 600 
persons and their sewage is treated. Well, Sir, if the 
sewage from the local outfalls operates in concentrated 
quality, you will observe that it comes from several minor 
outfalls and must be small in amount. If it operates in 
concentrated quality you would expect to find the result 
in the weed which was fertilized by this flow within 
virtually a stone’s throw of the outfall, but you do not 
find it. If, on the other hand, it is carried to the beds 
where the weed does grow adjoining low-water mark, it 
can only reach that point by being carried by tidal waters 
of large amount, and it would be very largely diluted 
before it got there, enormously diluted. As to the other 
part of the case that the sewage of the locality is unduly 
rich in objectionable compounds, I can only say that I 
have seen no affirmative evidence at all, but the point 
has been put forward, and as a result of a tentative 
calculation based on assumed figures by Dr. Letts. I 
think it only right to refer to the point as it was put 
before Parliament in 1905 in Dr. Lett’s evidence; and 
the suggestion is that two and a half foreshore residents 
produce as much polluted matter as seven Belfast citizens, 
and the suggestion seems to me to be somewhat para- 
doxical, and as I say there have been no observations of 
the character and quality of Holywood sewage to justify 
it, and the initial probabilities are against it. Of the 
total population of about 4,000 persons in Holywood, 
some eight hundred spend every dav of their lives, except 
Sundays, in Belfast at work. On the other hand, the day 
population of Belfast is swollen above its census level by 
a very large influx of people who go there every day to 
do their business, and al] the sewage from markets and 
trade effluents and discharges and so on, which would 
make the initial probability go to show that per head of 
population the Belfast sewage is richer in nitrogenous 
compounds than the local sewage. I am afraid, Sir. I 
have detained you rather at some length, but there is a 
certain amount of local feeling at what people rather 
considered a slight. ‘ 


31059. (Colonel Harding.) The Holywood sewage is not 
treated at all ?—The Holywood sewage, the Barrack 
sewage is treated and some of the Cultra sewage. 

31060. Does the treatment of the Cultra sewage do 
much good, do you think ? You say it is passed through 
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a septic tank; is there any material improvement ?—I 
imagine, Sir, it at least removes the bulk of the solids, 
but I am not in a position to offer any further information 
than that I believe Dr. Letts has made several observations. 


31061. Have you witnessed the outfall of the Barrack 
sewage ?—Yes. 
31062. Have you seen it yourself ?—I have frequently. 


31063. And do you consider it to be adequately purified? 
—I should like it to be better purified. 


31064. Would that amount of purification satisfy you 
for Belfast ?—No, Sir. 


31065. Did it seem to you to have passed through filter 
beds at all ?—Well, it seemed to have been altered; it 
did not seem to be crude sewage. 


31066. Did you see any paper about ?—No; but might 
I just mention in that connection that one does see at 
various parts on the beach weed which in a particular 
stage of its decomposition very much resembles closet 
paper. I know when Professor M‘Weeney visited the 
shore with me he at first thought he was finding closet 
paper until we found it was the weed in a sort of bleached 
condition. 


31067. You made rather an interesting suggestion that 
the sewage of Holywood travelling for ahout half a mile 
along a stream would deposit in the course of such move- 
ment the greater part of its solids, and by natural processes 
of purification would reach the shore in an unobjectionable 
condition ?—Yes. 


31068. Now, how is it, if a travel of half a mile in that 
way obtains purification which is sufficiently good that 
the Belfast sewage travelling out to sea a mile and coming 
back again, it is about a mile, may not also be consider- 
ably purified, and may not also have left behind it the 
greater part of its suspended matter ?—It is a question 
to a great extent of volume and the conditions as to light 
and air. I was suggesting that a stream, as a series of 
pools, will no doubt tend to capture a good deal of sus- 
pended matter, and that the longer the sewage takes in 
getting from pool to pool down to the outtall, the more 
it would have been subjected to ordinary purification 
processes by the atmosphere. Very large volumes of 
sewage on the other hand discharged into sea water, as 
I think I explained, undergo a certain initial dilution, 
and then, in the absence of any great disturbance of the 
water, continue in that state of dilution for sometimes 
a long time. The longer it is in sea water naturally the 
more the solids are deposited. 


31069. And you think that Holywood really is not 
making any contribution to this evil at all ?—Well, so 
far as my observation goes there is a direct tidal flow 
from Holywood towards the lighthouse. It is rather a 
Jateral flow the current takes that way; I do not think 
it comes back on to that beach; and to support what 
after all, is a mere opinion—— , 


31070. Is not that what happens in the Belfast main 
outfall; it is taken out and then brought back again. 
If this is taken out and then brought back again is it not 
likely to produce precisely similar evils ?—I do not think 
there is any evidence that the Holywood séwage does 
come back. I was to support the opinion, which after 
all is only my own opinion, by referring you to what was 
the fact in the early eighties, when the population of 
Holywood was the same virtually as it is now, within 
150 or 200, and when there was a water supply as there 
is now; there was no nuisance at Holywood; people 
used to bathe at Holywood. 


31071. (Sir William Power.) Is the discharge from 
Holywood limited to the first half of the ebb 2?—No, it 
dribbles on to the beach at any stage. Around the 
principal outfall there is a clearly marked nuisance. The 
whole area of it would not cover a stone’s throw, not more 
than a stone’s throw, you do not see any real deposit. 


31072. (Colonel Harding.) Is there not some part of 
the Belfast population discharging near the Musgrave 
Channel, or into the Connswater at the present time ?— 
There is a discharge at Sydenham Station. 


31073. The sewage of that district is not all carried 
across the Lagan to the main outfall ?—No. 


31074. Some part of it falls into the Lough here (Indicat- 
ang) ?—There is a little of it going into the Connswater. 


EVIDENCE : 


31075. From how many thousands of people 7—No 
thousands of people into the Connswater. The Conns- 
water in the summer is a river that could be contained im 
a 9-inch pipe, sewage and all; that is apart from tidal 
water. 


31076. Have you any experience of the condition of the 
bed of the Connswater at low-water ?—No, Mr. Calwell has. » 


31077. I would like to ask Mr. Calwell what is the 
condition of the bed of the stream at low-water ?—{ Mr. 
Calwell.) The Connswater bed, of course, at present, has. 
a heavy deposit of dark mud ; there is no doubt of that. 


31078. Have you seen sewage fungus in any abundance: 
in it ?—Yes. There is no doubt there is sewage, but 
that arises from the discharge from what is known as the 
Knock Valley Sewer, where an overflow exists where it: 
crosses the Connswater River, and that seems to work in 
all conditions of the weather; it is not one that is limited 
to the six times the dry weather flow. 


31079. Then you agree that the Connswater at the 
present time does bring down a considerable quantity 
of impurities ?—-Yes, from that sewer, from the Knock 
Valley Sewer. 


31080. Is not the discharge of the Connswater im- 
mediately in front of the nursery of the ulva, namely, the 
Tillysburn bank ?—Yes, it runs into the Musgrave Channel 
there. 


31081. So that those impurities would reach the ulva ° 
banks in a somewhat undiluted form ?—They would. 
The Connswater, as a river, has a very small drainage 
area, and it is really principally a tidal river, and a large 
quantity of sewage enters the Connswater River by the 
inflowing tide from the polluted areas, created by the 
main drainage scheme in the Lough; and it gets a large 
amount of its sewage in that way, and also from this 
Knock Valley sewer, but there is very little sewage dis- 
charged into the Connswater River. 


31082. Is there not a distillery on that stream, an 
important one ?—There is, but these distilleries, I under- 
stand, discharge into the main drainage system. 


31083. Have you any personal knowledge of their 
arrangements ?—Yes, the Irish distillery discharges into 
the main drainage system, and I understand from Mr. 
Cutler that the corporation determined that the other 
discharges also. The Report of his evidence we have here- 
If you turn that up you will see both those distilleries. 
discharge into the main drainage system. 


31084. You do concede, do you not, that the Conns- 
water brings down considerable impurities at the present 
moment, and that its discharge is immediately in front of 
the nursery ?—I would like to put it in this way, it brings 
up and down large quantities of sewage, because the 
inflowing tide carries a large amount up the river, the 
ebbing tide carries that down and also down the overflow 
from the Knock Valley sewers. 


31085. And the long and the short of it is that there 
is local pollution ?—Oh, there is undoubtedly. 


31086. And local pollution which is at a short distance: 
from the main nurseries of the ulva ?—Close to where the 
ulva nurseries are. 


31087. In the event of there being absolute purifica- 
tion of the Belfast sewage these evils would still remain ?— 
Well, I would not go that length, because if you avoided 
discharging sewage into the Lough, then it could not get 
up the Connswater River during the inflowing tide. By 
doing that you will take away a large amount of the 
sewage which flows both up and down the Connswater 
River. 


31088. But you do not suggest that the Connswater 
River merely delivers pollutions which have been brought 
up to it ?—Not altogether. 


31089. From the other side of the Victoria Channel ?— 
Not altogether, but it does take a large amount up which 
you can see, on observing the tidal flow of the river, but 
it also takes a large amount down from this Knock Valley 
sewer. 


31090. (Sir William Power.) Is the Connswater prac- 
tically tidal throughout its extent ?—A tidal river. If 
you take the tidal water out of the Connswater River, 
and leave only the dry weather flow you have a very 
small river. 
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31091. The inland water coming down bears a small 
proportion to the sewage and other liquids that get 
in !—Oh, very small. The tidal portion of the Conns- 
water River ends at the Owen O’Cork Mill; you see there 
is a weir across there where they preserve the fresh water 
and in dry weather there is a very small flow; a 9-inch 
‘pipe would take the whole of the flow. 

31092. (Mr. Stafford.) And what is your authority for 
thinking sewage matter is brought up the Connswater ?— 
Observation. 


31093. Have you made any scientific experiments or 
analyses of the water ?—No, none; just by sight. Well, 
of course, I am not a chemist. 


31094. Is it not rather rash to decide off-hand, 
simply by sight, about these pollutions ?—Well, the 
Ropework Company are clients of mine and I have 
frequent occasion to go up the Connswater River and to 
make observations in connection with it, and that gave 
me opportunities of seeing what was going on in the 
Connswater. Then that Knock Valley sewer, from the 
very date at which it was constructed was always giving 
trouble, where it crossed the Connswater River.) In fact 
at is asewer that is not capable of taking all the sewage 
that goes into it and the Corporation have to discharge 
at frequently at storm overflow when it should not have 
‘been discharged. 


31095. Do you know of any analyses made by anybody 
which will go to show that this Connswater River is 
polluted from matter coming in from the sea ?—No 
analyses ; only from observation. 


31096. (Colonel Harding.) Then, may I put it to you, 
have you not a sample of the water that comes in and 
‘flows up. with the tide into the Connswater actually to be 
seen any day in the Victoria Park ; the valve opens there 
and lets in the water which is flowing into the Conns- 
water; you have there a sample of it ?—Yes, the water 
would be pretty much the same there. 


31097. So the evidence of serious pollution there is 
certainly not striking ?—Well, the Connswater, by the 
millowners there, was, at one time, considered very 
suitable for condensing purposes. 


31098. I do not wonder ?—The Ropework Company 
have stopped using the water there, except by condensing 
with the salt water. 


31099. And you yourself told us just now that there 
was abundant sewage fungus in the bed of the Conns- 
water ?—Yes. 


31100. You do not suggest that that sewage fungus is 
due to impurities brought up from the Lough ?—There 
is a large quantity of sewage in the Lough. 


31101. Do you find sewage fungus in Victoria Park ?— 
I have not examined Victoria Park. Of course, as to 
the water in Victoria Park, the Corporation could select 
the day and time at which they would take that water 
from the river or Tillysburn District, but they could 


select the time, and I have no doubt they would take it 
' when the water was in the purest condition. 


3J102. But the discharge from the main outfall is a 
daily discharge; I do not see that any selection can be 
made. If it is alleged that the impurity is due to the 
discharge from the main outfall, I do not see that the 
selection of one day sooner than another would assist 
inasmuch as the Belfast discharge is a daily discharge ? 
—Of course, it is; it is daily. I am really not aware 
where they get the water into the Victoria Park from. 


31103. (Mr. Stafford.) Would you be surprised to hear 
that analyses of waters in that particular district have 
shown that they were amongst the purest in the whole 
Lough ?—In the Connswater River ? 


31104. Yes; the waters coming up in that part of the 
Lough were much the purest ?—The bights are certainly 
very dirty ; I think that strikes anyone who has inspected 
the Connswater River. 


31105. (Colonel Harding.) I think that is agreed ?— 
Yes. 


31106. The point upon which we are inclined to differ 
is that these impurities are largely due to what comes up 
the Connswater River instead of what goes down ?—It 
would depend on the time of the day that the samples 
were taken as to the result of the water. (Mr. Harrison.) 
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If I might venture to make a suggestion, Sir; personal 
observation will show that when the levels are low the 
stream flowing in those channels is extremely foul and 
turbid, and when the tide is high there is fresh tidal 
water which has come in and rendered the surface water 
much less objectionable. It is in the lower stages of the 

tide that you ‘get these streams so foul. 


31107. In the lower stages, then it is not the water 
which is coming up from seaward ; it is the water coming 
down the stream ?—At the lower stages of the falling tide 
as well as the lower stages of the flowing tide, Sir, with 
great respect. 


31108. I suppose we may take it that this fact is acknow- 
ledged, is it not, that there are certain local discharges 
independent of the main discharges of the Belfast Cor- 
poration, and that whatever purification was brought 
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about at the main outfall would not affect those local . 


discharges unless they also were similarly purified ?— 
Oh, of course, they would have to be treated, Sir, they 
would need to be dealt with. 


31109. (Chairman.) Just one more question; nothing 
whatever has been said about the deposits on the north 
side of the Lough; are they of no importance; does 
practically no ulva grow on the slob lands on the north 
side of the river ?—There have been complaints from 
time to time of the river there. I do not pretend to have 
anything like the same amount of knowledge of that side 
as of the County Down side. I heard at one time that 
the nuisance was diminishing there, and at another that 
it was very bad indeed, but I do not profess to have any 
personal knowledge. In regard to Colonel Harding’s 
question as to pollutions on the Connswater, I would 
refer him to the evidence which was given at the Local 
Government Board Inquiry in 1908. He will find there 
, that evidence was given by Mr. John George Zachary, 
*the chief assistant in the Works Department, and he 
states at questions 18247 onwards that the distillery 
discharges went into the sewers and not into the river. 


31110. (Colonel Harding.) I remember that that was 
stated. Of course, in our view, the Connswate1 con- 
tributes its quota of pollution, but not a very large quota. 


31111. On the other hand, there was evidence, I forget 
by whom at the moment, that the condition of the Conns- 
water was especially bad, and that there are all .kinds of 
discharges into the Connswater ?—Yes, Sir, but the whole 
of that corner of the Tillysburn area, including the bed 
of the Silver Stream, and the Musgrave Channel down 
to the points of the Twin Islands, are all extremely offen- 
sive deposits. The evidence of the harbour engineer was 
that although the Musgrave Channel has only been com- 
paratively recently formed it is necessary for them to 
dredge, and they have dredged sewage matter from the 
Chanrel. 


31112. (Sir William Power.) Should you say that these 
pollutions of the upper reaches of the Connswater are 
less or more now than ten years ago ?—I cannot, speaking 
from personal experience ; 
in sewage questions ten years ago. (Mr. Calwell.) If I 
may answer that question, I would say they are less now. 


31113. The pollutions in the higher reaches of the 
Connswater all flow from sewage or distilleries, if any ; 
can you tell us whether those pollutions are greater or less 
now than they were ten years ago ?—They are less now. 


31114. (Colonel Harding.) What are your reasons for 
thinking so ?—Tbe Rope Company put up reclamation 
walls on each side of the Connswater ; during that period 
the Connswater there was exceedingly foul, much worse 
than itisnow. Then, of course, there was a large amount 
of sewage that came into that river before the Knock 
Valley Works were constructed. That is all taken out 
of it, except what takes place in these overflows. There 
is a decided improvement in the Connswater River in later 
years. 

31115. (Mr. Stafford.) Do you remember, before they 
intercepted the sewage at Belfast ?—Yes. 


31116. The Lagan river was in a very offensive 
condition ?—Very offensive. 


31117. Can you show us on the map where the Lagan 
river then discharged ?—The sewage of the city of 
Belfast was discharged at several points along the Lagan. 
Going up the stream there was Cook Street; there was a 
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sewer there, constructed when the Central Railway was 
constructed. That took a large area of the city of Belfast 
including the union workhouse and all that district. 
That came down and was discharged at Cook Street, 
just about nearly opposite to the Victoria Park. Then of 
course above that there are two smaller, but nothing 
of any magnitude. Then as you came down you got to 
sewers discharging the whole way down along the Lagan 
and by Ferry Steps, at the continuation of High Street, 
there was a large sewer which discharged and also further 
down ; it went down as far as the Harbour Commissioners. 


31118. Where did that find its way, do you suppose ; 
on to the foreshore ?—Well, in the early days before the 
Corporation constructed their main drainage outfall 
works, that found its way on to the banks of the Lagan 
and into this Tillysburn area. As time went on the 
Tillysburn area commenced to be affected. 


31119. At that time was there much ulva growing on the 
Tillysburn area ?—Nothing compared to what we get now. 


31120. Was that at the time when the whole sewage of 
Belfast, absolutely unpurified, was discharging upon that 
bank ?—Yes. In the River Lagan there was no ulva to be 
found at all and where the bridge crossed tke river the 
condition was something terrible on a warm day. 


31121. Then the great growth of wlva apparently came 
after the construction of the new works and the chute 
and the discharge at a different place ?—And ulva then 
increased in the Lough, yes. Being in the Corporation, 
at the time, I took an interest in it. It took about three 
years before it commenced to show the benefit of what 
was then done in the construction of the main drainage 
works; it took about three years before you could say 
the banks were, comparatively speaking, clean. 


31122. So long as the concentrated sewage of Belfast , 
was flowing on to this Tillysburn area you had no wlva ?— 
Oh, there was ulva, a little ulva. 


31123. There was no nuisance at all from ulva ?—No; 
it was then what you might call a pure sewage nuisance ; 
the nuisance did not arise from the ulva. 


31124. At that time ?—It was considered the same 
nuisance that was found on the banks of the Lagan. 


31125..That would go to show that the ulva could 
not grow very well in a place where there is a large 
amount of sewage ?—Take the present chute, you get no 
trace of it there; the wooden chute, you would get no 
ulva down there, because it could not simply exist; it 
would be smothered. No ulva is found close to the 
timber chute in the Lough, and no ulva was to be found 
on the banks of the Lagan when the Lagan was in a very 
impure condition, before the chute was constructed. 


31126. (Colonel Harding.) But you said something about 
the ulva being smothered by the mud in the neighbour- 
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hood of the chute ?—That would be my own theory about 
it; that the cause of getting no ulva near the chute is 
that it is smothered by the deposits that take place. 


31127. Then, can you explain to us why it is not 
smothered by the deposits on the Tillysburn Bank ?—. 
Where you get the currents neutralising each other, and 
where the deposit is heavy, I do not think you will find 
any over there. 


31128. Have we not been told there is a great deal of 
black mud on the Tillysburn Bank ?—Yes, but not any- 
thing like what you have on the chute, and there is not- 
such a thing as a stone or a mussel there. 


31129. Now you are coming to the point I wanted to 
get at; is there not something else besides mud; is not 
some anchorage required which is not found in the neigh- 
bourhood of the chute ?—Yes, you require an anchorage 
and you will not get that at the chute. 


31130. So that on the Tillysburn Bank there are special 
conditions wnich favour the growth apart from the mud ? 
—yYes, there is. (Mr. Harrison.) You asked me one 
question, Sir William Ramsay, as to a note in that Memo- 
randum of my evidence. You referred to the word 
‘inconclusive’ which I applied to certain okservations 
of Professor Letts. 


31131. (Chairman.) Yes, I did; I did not quite under- 
stand the sentence ; it appeared to me to be self-contra- 
dictory ?—What I meant to represent was this, that the 
float experiments of Professor Letts were consistent with 
the tendencies of tide and current which we had observed, 
but that in so far as his results shown on the charts are 
concerned, many of these represented specimens of pollu- 
tion at fixed spots without any evidence as to how that 
pollution was arrived at. That was taken, though it 
was used in evidence on certain occasions to show the 
origin of that pollution, to show that tne origin of that 
pollution was to be attributed to the local discharges 
rather than to Belfast sewages, and it is in that connection 
I used the word “inconclusive,” because to find sewage 
pollution at a particular spot gives you no indication 
where it has come from. The point under discussion 
is, from what source does ib come; it is inconclusive in 
that sense. 


31132. That makes it quite clear, thank you. We 
are very much obliged to you, Gentlemen, for coming 
and giving us the benefit of your experience.—I hope 


I have not wearied the Commission; I am very much 
obliged. 


31133. We hope some remedy may be found ultimately. 
—I may mention with regard to our float experimeats 
that Mr. Calwell fixed them by the use of the sextant and 
they are very accurately determined. 


20A 
Float Experiments by Mr. HENRY HARRISON and Mr. R. I. CALWELL, C.E. 
Float No. 1. 


18th September, 1907. 


ae Morning. Evening. 

igh Water . . : ‘ 7.25 81 4a e 
Low Water : : : , 1.43 p.m. A ind Sl West. 
ota Mes ae ye VS 10.34 a.m. ES 


This float was placed in the water at end of chute at 10.14 a.m. 
This float was at point D at 11.49 a.m. 


” | ” i ” E 12 p. m, * 
9 ” ” F ” 1.45 9 
” ” ” G ” 4,24 ” 





Float No. 2. 


18th September, 1907. 


Morning. ivening. 
oe Water % ; (625 8.1 Wind South West. 
ow Wate1 - - - - 1.43 p.m. Faint Wind 
Mean Tide ~ S 10.34 a.m. ain iba 


This float was placed in water at end of chute at 10.16 a.m. 
This float was at point C at 11.42 a.m. 


” ” ” D ” 1,22 p-m, 
Pr 

” ” ” K ” 1.49 

r . Nites tol o8 





Float No. 3. 


18th September, 1907, 


Morning, Kvening. 
High Water -7sss <M 7.26 8.1 ane 
Low Water : - : - 1.43 p.m. | us ne a West. 
Mean Tide - - : : 10.34 a.m. 


This float was placed in antl after bank of Seal Channel basin was showing at 10 30 a.m. 
This float was at point A at 12.26 p.m. 
+P) ) bP] B ” 2. 41 9) 





Float No. 4. 


18th September, 1907. 


Morning. Evening. 
High Water - - - 7.25 8.1 Wind South Weet 
Low Water : . - - 1.43 p.m. Faint Win a vale 
Mean Tide - - - . 10.34 a.m. 


This float was placed in the water in raebath of Seal Channel at a point 200 feet west of north end of West 
Twin Island at 11.3 a.m. 
This float was at point A at 12.31 p.m. 


9 9 
” ” ” ” 2.23 ” 


9 ” ” C ” 3.37 ” 


6225. [To follow page 20 
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Float No. 5. 


' 


18th September, 1907. 


Morning. | Kvening. 
High Water : * - - 725 Sok : 
Low Water : : C ; 1.43 p.m. oe South West. 
Mean Tide - Z 4 1034 aint Wind. 


This float was needa in water in line with 8th Buoy at point B at 11.30 a.m. 
This float was at point C at 1. 0 p.m. 


” ” 9 D ” 1. 56 ” 
? > 9 K ” 4, 8 ” 
” ” bP F ) 4. 55 +? 
” ” ” G ” 6. 3 ” 





Float No. 6. 


19th July, 1907. 


Morning. | Evening. 
High Water - - . - 8.31 8.58 
Low Water : . : - 2.44 p.m. | Wind South East. 
Mean Tide - - - - . 11.38 a.m. 


This float was placed in water at chute at 10.43 a.m. 
This float was at point A at 11.12 a.m. 
” ” ” B ” 2.26 p-m. 
ie » C,, 3.10 ,, when it was taken out of water. 


Float No. 7. 


19th July, 1907. 


Morning, Evening, 
mieteweer 8 8 ol 6S BBE 8,58 
Low Water Be ice aunts 2.44 p.m. Wind South East, 
Mean Tide ; : 11.38 a.m, 


This float was ‘placed | in the water in Seal Channel at 12.23 p.m. 





Float No. 8. 


19th July, 1907. 


Morning. Evening. 
High Water - : - - 8.31 8.58 
Low Water - : - - 2.44 p.m. Wind South East. 
Mean Tide : - . 11.38 a.m. 


This float was placed in water at chute at 11.53 a.m, 
This float was at point - at 1. 7 p.m. 














” ? 9 ” 4, 27 ” 
” ” ” i ” 4.40 ” 
County Down Slob Inside City : : : - - - + 427 acres. 
Outside ,, - - - - - - - 740 =, 
pata tes 
County Antrim Slob Inside City - - -- - - - = 690 acres. 
Outside ,, - - - : - - - 76.1 
1,421, 
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ROYAL COMMISSION ON SEWAGE DISPOSAL. ; 2 


NINETY-EIGHTH DAY. 


Wednesday, 16th February, 1910. 





PRESENT ; 


Sir Wir11am Ramsay, K.C.B., F.R.S. (in the Chair). 
Colonel T. W. Harprnea, J.P., D.L. 
Sir Witt1am H. Pownr, K.C.B., F.RB.S. 


Mr. T. J. SvarrorD, C.B., F.R.C.S.1. 
Mr. R. A. Tarron, M. Inst. C.E. 
Mr. F. J. Writs (Secretary). 


ALSO PRESENT: 


Dr. GrEorGE McGowan. 
Mr. G. B. KersHaw. 
Mr. C. C. Frye. 


Professor E. A. Lerts. 
Mr. E. H. Ricwarps. 


Alderman J. Kine Kerr, M.D., J.P., Chairman of the Public Health Committee ; Councillor CRawrorp McCuLLaGu, 
Chairman of the Improvement Committee; Mr. H. A. Cutter, M. Inst. C.E., City Surveyor; Mr. W. E. AprEnery, 
D.Se., F.LC., F.C.S.; and Mr. Jonn Hawruorne, B.A., Ph.D., representing the Corporation of Belfast, called in ; 


and Examined. 


31134. (Chairman.) I am afraid we are under some 
disadvantage to-day in having received the notes of 
evidence so late that you must excuse us if our ques- 
tions are not quite pertinent. We are much obliged to 
you gentlemen for coming.—(Dr. Adeney.) I am sorry 
mine was late, but I thought it had been sent on to you. 


31135. There are certain things, I think, that we may 
take for granted; things which we are all agreed upon: 
that Belfast Lough is very much polluted with ulva, that 
it Was not so polluted in old times, and that this ulva 
flourishes in nitrogeneous liquids, liquids containing 
ammonia, nitrate and nitrates. I think we can all begin 
by taking that for granted. Now, I presume, Mr. Cutler 
would like to be examined first ?—(Mr. Cutler.) At your 
pleasure, Sir. 


31136. Unless you have any objection we propose to 
put your Memorandum, Mr. Cutler, as to the cause of and 
remedy for nuisance in Belfast Lough, on our Minutes ?— 
Certainly. 

Knowing that nitrogen in some form or other is neces- 
sary to plant life, I have investigated the sources from 
which the waters of the Lough obtain their supplies of 
nitrogen, and have endeavoured to estimate the quan- 
tities entering the Lough from the various sources, as 
far as the analyses at my disposal enable me to do so. 

The sources from which the nitrogen in the Lough 
appear to be derived are as follow :— 


(a) The water entering the Lough from the land 
draining into it (including the River Lagan). 
(b) Sewage from the City of Belfast. 
(c) Sewage from the Harbour Estate and Shipping 
in the Lough. 
(d) Sewage from the population (outside city) on 
the County Down shore. 
(e) Sewage from the population (outside city) on 
the County Antrim shore. 
(f) Sea-water entering the Lough at each tide. 
(g) Animal life in the bed of the Lough. 
(h) Animal and vegetable decomposition in the 
bed of the Lough. 
The quantities of nitrogen attributable to the sources 
enumerated, except the last two (which I cannot estimate), 
together with the data from which they are derived are 


~ as follows :— 


(a) Water Entering the Lough from the Land 
Draining into tt. 

The catchment area within the watershed (excluding 
53 square miles, the built-upon portion of the city area) 
is 270 square miles, and the average annual rainfall may 
be taken as 36 inches. On the assumption that four- 
tenths of the total rainfall reaches the Lough, the average 
daily flow wovld be 154 million gallons. For the purpose 
of estimating the quantity of nitrogen from the catchment 
area I have had samples of Lagan water, above the city 
boundary, periodically collected and analysed by Dr. 


John Hawthorne, whose results are shown in Appendix 4 Jderman J. 
No. | from which the average quantities of nitrogen are King Kerr, 


as follow :— M.D., J.P., 
Nitrogen as free-ammonia - - ‘0116 parts per 100,000. ‘Cnn 
is ,, albuminoid ammonia °0373 fr J McCullagh, 
P », nitrates - - - ‘0752 99 9 Mr. H. A. 
—-— Cutler, 
Total - 2 ~ - *[241 A :, M. Inst. CE. 
Average daily quantity of nitrogen entering the Lough ap piste 
. WEY, 
peg Oe LOCO x 10x ee ereice D.8e., FEC, 
100,000 F.CS., and 
; Mr, Joh 
(b) Sewage from the City of Beifast. Hace aa 
Average daily dry-water flow at :— BAS, PRE 


Outfall works A a f 3 


= 15,500,000 gallons. 
Sydenham outlets - - aoe 


75,000 _,, 


16 Feb., 1910, 





Total - - - - = 15,575,000 a3 
Nitrogen in sewage (from Professor Letts’ analyses) :— 
As free ammonia - - - 2°553 parts per 100,000. 





»» organic nitrogen - - - 2°232 3 PA 
Total nitrogen - - 4°785 sd - 
Deduct 13°66 per cent. for 
sedimentation - - - °650 8 55 
Nitrogen entering Lough - - 4135 ; 


Average daily quantity of nitrogen entering Lough rs 
15,575,000 x 10 x 4°135 








Se aoe ee) ot GAA) Tae 
100,000 
(c) Sewage from Harbour Estate and Shipping 
in Lough. 
Estate population (day only) - -= ee = 5,000 
Crews afloat - - - - - 1,000 
Passenger - - - - == aig 931 
: 10xt a 
Cattle - = - - - - - = 654 
Total - - - = 7,585 


Total daily flow at 30 gallons per head 
= 7,585 x30 = 227,550. 
Nitrogen assumed = 5 parts per 100,000. 
Average daily quantity of nitrogen entering the Lough 
227,550 x 10 x 5 
= —~_____ = 114 lbs. 
100,000 vite 


(d) Sewage from Population (outside City) on the 
County Down Shores. 
Population =4,824. 
Total daily flow at 30 gallons per head 
= 4,824x30 = 144,720 gallons. 
Nitrogen assumed = 5 parts per 100,000. 
Average daily quantity of nitrogen entering Lough 
_ 144,720x10x5 72 Ibs 
3 Des 1 OQO0OME Mf 
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(e) Sewage from Population (Outside City) on 
County Antrim Shore. 


Population = 10,000. 
Total daily flow at 30 gallons per head 
= 10,000 x30 = 300,000 gallons. 
Nitrogen assumed = 5 parts per 100,000. 
Average daily quantity of nitrogen entering Lough 
300,000 x 10 x 5 
100,000 = 150 lbs. 


(f) Sea-Water entering the Lough at Each Tide. 

Capacity of Belfast Lough between average low-water 
level and the bed of the Lough inside a line drawn north- 
wards from Cultra at the end of the Victoria Channel 
= 13,000,000,000 gallons. 

Capacity of Belfast Lough between average low and 
high-water inside same _ boundaries 16,000,000,000 
gallons. 

Water entering above portion of Lough each tide 
= tidal capacity—(one-quarter daily flow from catchment 
area + Belfast and other sewage) 16,000,000,000— 
42,500,000 = 15,957,500,000 gallons. 

Nitrogen in.sea water (Professor Letts’ analyses) :— 
As free ammonia - - - °0010 parts per 100,000. 
», albuminoid ammonia - 0055 55 en 

Total nitrogen - “0065 - og 


(This figure is rather low as nitrates are not included.) 
Nitrogen entering above portion of Lough in sea-water 
-7. _ 15,957,500,000 x 10 x :0065 92 The 
at each tide 100,000 = 10,372 lbs. 
Average number of tides per day = 1°934. 
Nitrogen passing into Lough daily 
= 10,372 x1:934 = say, 20,000 lbs. 
Estimated quantity of nitrogen entering Lough daily 
from above sources :— 





-(a) Land drainage - - . - - 1,874 Ibs. 

(b) City sewage - - - - - 6,440 ,, 
-(c) Harbour sewage - - - = - Ite 25 
«(d) Sewage from County Down shore - - ones? 
=(e) Sewage from County Antrim shore - 150 as 
-(f) Sea water - - - - - eh ie ADN EOD HR 

Total - - - - - - 28,650 ,, 

“(g) Animal life - - - . - - Unknown 
‘{d) Animal and vegetable decomposition ? 


Ulwa Nurseries. 


Although large quantities appear to be grown in Belfast 
Lough, the parts of the Lough where it grows attached 
in any quantity and where I presume it originates, appear 
to be very few. Generally, wva will be found growing 


‘(in some places in very large quantities, in others in 


quantities which are scarcely appreciable) in the vicinity 
of streams of fresh water or sewers entering the Lough, 
and froma careful investigation of the foreshores it would 
appear that the extent of the growth is greatest in sheltered 
positions, and where the currents are slackest ; and least, 
and sometimes non-existent, in exposed positions where 
the erosion of the shore indicates scour. It has also been 
noticed that nitrogenous mud and mussels are usually 
present where attached ulva is growing, and that the mud 
is richer in nitrogenous matter where the quantity of 


-atiached weed is greatest. 


From the conditions existing it would appear that the 
nitrogen in the mud is obtained from decayed weed, 
‘sedimentary deposit from streams or sewers, excrement 
from mussel and other animal life on the foreshore, and 
from the decay of animal remains. 

From a survey of the Lough it has been ascertained 
that mussels are growing in immense beds on the County 
Down shore between the Connswater and the Kinnegar 
at Holywood, and in smaller quantities at least as far as 
Cultra, also that extensive beds of mussels exist on the 
County Antrim shore between Mount Vernon and Green- 
castle, and smaller beds between Greencastle and Macedon. 
In addition to the mussels other forms of animal life, 
such as cockles and other bivalves which live beneath 
the surface, periwinkles and worms, abound on the fore- 
shores of the Lough generally. ; 

Of all the localities in the Lough where attached alva 
is growing, the County Down foreshore, between the 
Connswater and the Kinnegar is not only the most fertile 
but the most extensive and appears to produce quantities 
of weed compared with which the weed grown in other 
localities is insignificant. 


MINUTES OF EVIDENCE : 


The peculiar conditions existing with regard to the 
area referred to are :— 


(i.) That it is in the extreme upper reach of the . 
Lough. 

(ii.) That it is sheltered by the Holywood bank. 

(iii.) That it is washed by the flow of the Lagan 
and Connswater, the flow of the Lagan being deflected 
by the west bank. 

(iv.) That slack water by which it is covered at 
certain times of the tide encourage the deposit on it 
of the suspended matter brought down by the Lagan 
and Connswater. 

(v.) That large quantities of living mussels (which 
attach the wlva by their byssus threads) abound on 
the site. 

Besides the attached growing wlva in the Lough, there 
are in the summer time large quantities of loose ‘ulva, 
which, I presume, have become detached from the nur- 
series by wave action and the wash from vessels, and 
there is no doubt that such loose wlva continues to grow 
prolifically until it is washed ashore, decays and causes 
the nuisance. No nuisance is caused by the ulva in its 
living state. It has been urged at various times by 
witnesses that the nuisance from the ulva in the Lough 
has greatly increased since 1893-5, when the main outfall 
works were put in operation, before which dates the 
sewage of Belfast discharged direct into the River Lagan, 
and I suggest the following reasons if such is the case :— 


(i.) That, owing to the increased number, size and 
speed of the steam-vessels navigating the Lough, 
a greater quantity of wlva becomes detached and 
continues to grow rapidly until it is cast ashore and 
decays. 

(ii.) That the mussel-beds, and consequently the 
ulva growing ground may have considerably in- 
creased, partly in consequence of fewer mussels now 
being gathered. 

(iii.) That the periodical decay of weed has caused 
constantly increasing quantities of nitrogenous mud. 

(iv.) That the population of the outskirts of 
Belfast (not contributing to the main drainage, but 
discharging its sewage on the shores of the Lough) 
has somewhat increased the supply of ulva growing 
food. 

The nuisance in past years caused by the wlva, extended 
along the whole length of the County Down shore from 
Connswater to Cultra, and along the Antrim shore to a 
much less extent from the outfall works to Macedon 
Point, but since the formation of the Belfast, Holywood 
and Castlereagh Joint Board, the weed washed up on the 
County Down shore has been removed as it accumulated, 
and the nuisance considerably abated. In my opinion 
the nuisance would have altogether ceased if the Board 
had had sufficient money at their disposal to carry on 
their operations more rapidly and for a longer period 
each year. No cleaning operations have been carried out 
on the Antrim shore, except the removal of decayed weed 
and offensive mud from the angle formed by the embank- 
ments of the Northern Counties Railway and the outfall 
works reclamation, yet no complaints were made as to 
nuisance during 1909, and householders living on the 
shore of the Lough have informed me that no nuisance 
was caused. In connection with this it is significant that 
the sedimentation of the sewage at the Belfast Main 
Outfall Works has been continuously in operation since 
October, 1908. 


Conclusions as to Cause of and Remedy for Nuisance. 


1. That the initial growth of the wlva takes place 
mainly where there are nitrogenous mud deposits in 
the Lough. 

2. That the wlva is principally anchored on such deposits 
by the byssus threads of mussels. 

3. That it is nourished principally by the waters of 
the Rivers Lagan and Connswater and Sydenham sewage 
outlets. 

4. That the nitrogenous matter in fresh water, apart 
from sewage is very favourable to its growth. 

5. That the reduction of salinity by admixture of fresh 
water may in itself stimulate the growth of the weed. 

6. That attached ulva cannot thrive in any quantity 
except in very slack waters, because where any appreciable 
current exists the light nitrogenous matter is not deposited, 
and spores would be swept away. 
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7. That the sewage from the Belfast Main. Outfall 
Works is not causing the growth of attached wlva on the 
County Down foreshore, although it may be assisting 
the growth of floating ulva which has become detached ; 
because the sedimentation of the sewage has apparently 
effected a marked reduction of the ulva on the Antrim 
shore, but has made no difference to the Down shore. 


From my conclusions as to the causes of the ulva 
growth, I am led to doubt whether any remedy for the 
nuisance will be effective except the complete scavenging 
of the shores as the weed is cast up, or the reclamation 
of the County Down foreshore where the attached weed 
principally grows; because, even with the removal of 
the whole of the nitrogen in the Belfast sewage the con- 
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dition of the Lough water would still be favourable fcr A/derman J. 


the growth of the detached ulva. 


Apart from the disposal of the weed, which is now 
under investigation, I am of opinion that an additional 
£1,000 per annum to the income of the Joint Board will 
be sufficient to effectively scavenge the County Down 
shore, and that the reclamation of the foreshore between 
the Connswater and the Kinnegar at Holywood, as shown 
on Appendix IT., would cost £90,000. 
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For the information of the Commission I have given D.S¢., /.1.C., 


analyses and data relative to the Belfast sewage, and a 
chart of the Lough showing the location of the mussel beds 
(those on the Down shore being plotted from actual 
survey), also proposed line of reclamation. 


APPENDIX No. I. 
ANALYSES OF SAMPLES OF WATER TAKEN AT SHAW’S BRIDGE ABOVE CITY BOUNDARY. 

















Nitrogen Nitrogen as Nitrogen Suspended 
Date. Chlorine. as Free Albuminoid as Nitric Solids. 
Ammonia. Ammonia. Nitrogen. 

January Ist, 1909 - - - — ‘0042 0140 1180 5000 
January 6th, 1909 - - . - 2-2 0058 0230 -0820 -3200 

January 8th, 1909 - * - - 2+4 0033 0296 0990 — 

January 15th, 1909 - - - - 2-3 0082 0247 1070 — 
June 17th, 1909 - - - 2 Cy cue — -0226 -0636 
August 10th, 1909 - - - - — 0180 0650 0247 -1510 
September 4th, 1909 - - - - ace 0082 0494 0309 0047 
September 14th, 1909 : - - — 0132 0576 0309 -4050 
September 28th, 1909 - 2 : = 0132 0700 “0175 1-08406 
October 12th, 1909 - - - - — 0107 0453 0620 2-2850 
October 26th, 1909 - : . - = 0074 0391 0740 “9000 
November 9th, 1909 - - - - = -0066 0280 0400 -6040 
November 23rd, 1909 - - - — 0395 0362 0756 1390 
December 7th, 1909 - : - i Bi -0140 0313 1070 -4910 
December 21st, 1909 - - : : = -0125 -0309 1110 -5870 
January 4th, 1910 - - - - 2-1 ‘0091 0247 1110 5020 
January 18th, 1910 - - - - 2-05 0123 -0280 -1120 1-9420 
Totals - - . - - =e 1862 5968 1 -2252 9-9783 
Averages” - - - - — 0116 0373 0721 6652 

Averages, omitting June 17th, 1909 - — _ — ‘0752 — 














APPENDIX II. 
ESTIMATE FOR RECLAIMING FORESHORES OF 
BELFAST LOUGH BETWEEN CONNSWATER 
AND KINNEGAR AT HOLYWOOD. 
Reclamation No. 1=351 acres. 
Yards. WB 


1,666 Main bank - - = - - at £13=—21,658 
1,533 Cradge bank - - - - at £6 9,198 
Sluices - - - - - 1,000 
31,856 
Add for contingencies - 4 3,144 
£35,000 
Say, £100 per acre. 
Reclamation No. 2 = 197 acres. 
Yards. : £ 
1,333 Main bank - - . - - at £13 17,329 
1,100 Cradge bank - - - - ati£6 6,600 
Sluices - - - - - 1,000 
24,929 
Add for contingencies - - 2,071 
£27,000 
Say, £140 per acre. 
Reclamation No, 3 = 197 acres. 
Yards. £ 
1,400 Main bank - - - - - at £13. 18,200 
1,100 Cradge bank - - - - at £6 6,600 
Sluices - - - - - 1,000 
25,800 
Add for contingencies - - 2,200 
2 £28,000 
4 Say, £131 per acre. 
ae 
Total cost for 745 acres” - - 90,000 


Cost per acre - - - - 21 
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31137. Similarly, Dr. Adeney, we propose to put your 
Memorandum on tse Minutes of our proceedings ?— 
(Dr. Adeney.) I quite agree. I have for several ‘years. 
past been led to take an interest in the condition of the 
Belfast Lough by a long standing friendship, and from 
collaboration in the field of estuary pollution, with 
Professor Letts, to whose special investigations so much 
of the exact information, which at present exists concern- 
ing the condition of the Lough, is due. 

Besides this, I have made careful inspections of the 
Lough for the Belfast Corporation in the year 1908, and 
again a few days ago, at low-water spring tide. I have 
been requested to give evidence before this Commission 
on behalf of the Belfast Corporation with regard to the 
two questions :— 


(1) The causes of the nuisance which is experienced, 
at times, in the case of Belfast Lough ; and 
(2) By what means the nuisance may be avoided. 


(1) Cause of Nuisance. 


I am of the opinion that so far at least as the sewage, 
which is discharged from the Belfast outfall works by 
the wooden shoot is concerned, the nuisance is an indirect 
one, that is to say, it isnot to be ascribed to putrefaction 
of the Belfast sewage matters, but to the putrefaction 
in the presence of sea-water of marine algae, the growth 
of which has been stimulated and promoted by the pollu- 
tion of the waters and bed of the Lough with sewage 
matters. This statement may certainly be made without 
reservation as regards the south shores of the Lough. 

As regards the northern shores of the Lough, it is 
necessary to remember that although the wooden shoot 
cannot be said to be closely situated to them, it is not so 
far removed from them as the southern shores, with the 
deep water channel between it and them. Up to quite 
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recently, that is to say, before the Belfast sewage was ~ 


subjected to a process of subsidence, and when the crude 
sewage was being discharged more or less close inshore, 
owing to the damaged condition of the wooden shoot, 
much of the sewage solid matters were deposited on the 
north side of the shcot. Owing to this state of things 
some nuisance directly caused by the sewage was ro doubt 
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experienced in the neighbourhood of the outfall works, and 
along the northern shore of the Lough; but even then 
it was, in my opinion, small compared with the nuisance 
arising from the ulva deposited on the foreshore of that 
side of the Lough, From the observations which I made 
at low water on the 8th instant in the neighbourhood of 
the shoot, I am of the opinion that the gross pollution of 
this part of the slobland by sewage solids is no longer 
occurring. This result is no doubt due to the fact that 
the . Belfast sewage has been submitted to a process of 
subsidence before discharge since October, 1908, and it is 
fair to assume that nuisances directly arising from the 
gross pollution of this slobland by the Belfast sewage will 
altogether cease to be experienced in the future unless 
some unforeseen accident occurs. 

As regards local discharges of crude sewage upon the 
foreshores on either side of the Lough, they no doubt 
directly contnbute to the nuisance, especially in the 
immediate neighbourhoods of the discharging sewers, 
but there can be little doubt, that these local discharges 
contribute much more seriously to the indirect nuisance 
which has been so generally experienced up to quite 
recently at least by the inhabitants on both sides of the 
Lough. 


(2) Means by which the Nuisance may be avoided. 


This question is an extremely complicated one, and 
involves the consideration of a number of factors some 
of which are well understood, while but little is known 
concerning others; and it seems probable that some of 
the conditions affecting this question are at the present 
time quite unrecognised or at least have been until quite 
recently. 

There can be no doubt that the growth of marine alge, 
such as ulva latissima, is stimulated and promoted by the 
pollution of sea water by sewage or other waste organic 
matters; and it is most probable at the same time that 
admixture with fresh water is an important factor. 

There can be little doubt also from Professor Letts’ 
careful investigations, that ammonia, nitrites and nitrates, 
are amongst the most important, if not the most impor- 
tant, of the food materials which pollution by sewage 
can convey to sea water. But the important question is— 
can the wlva avail itself of such food supply in the absence 
of other materials or stimulating substances? So far 
as | am aware, no knowledge exists by which this question 
can- be precisely answered—yea or nay. But judging 
from analogy with the more definite information that 
exists concerning other forms of vegetable life, the reply 
must certainly be in the negative. 

Thus it is well known that ammonia and carbonic acid 
are amongst the essential food materials required by the 
organisms concerned in nitrification, but it is also known 
that it is impossible for these organisms to avail themselves 
of such food supply in the absence of certain organic 
and mineval substances. It is furthermore known that 
the organic substances present must exist in a particular 
form to exercise a stimulating influence on some of these 
nitrifying organisms. Such forms, for example, which 
occur in crude sewage, exert no such stimulating effect, 
but an the contrary inhibit the growth of the organisms 
referred to. Organic substances, such as occur in sewage, 
before they can exercise this stimulating effect, must 
undergo bacterial fermentation. 

[t has also been established that if two organic 
substances are capable, when existing together in 
solution, of stimulating and promoting the growth of 
water bacteria, the presence of either alone in solution 
may not be able to promote an active growth of the 
same organisms. These two questions will be found 
discussed and illustrated in the Report to this Commission 
on “The Pollution of Estuaries and Tidal Waters,” 
Appendix 6 to the Fifth Report of the Commission, 
pp. 12-14, and 39-41. 

It may fairly be stated that similar conditions have 
been found to obtain with higher forms of vegetable life, 
when these have been closely observed. Thus it is a 
matter of common observation that the growth of fresh 
water alge is stimulated and promoted by the admixture 
of spring water and surface water containing organic 
substances of the form above described. ‘Troubles 
arising from the luxuriant growth of fresh water alge— 
the result of admixture of such waters for potable water 
supplies—are not uncommon. 

It is hardly necessary to point out that all agricultural 
experience goes to show that organic matters for manurial 


MINUTES OF 


EVIDENCE : 


purposes must undergo bacterial fermentation before 
they become available for plant life. 

On turning to the question of the most favourable 
conditions for promoting the growth of ulva, the observa- 
tions which I have made in other localities besides that 
of Belfast Lough appear to warrant the conclusion that 
the first required condition is pollution of a shallow sea 
water area by fresh-water-carried organic matters. Other 
and important conditions appear to be that the crganic 
matters, either solid or liquid, shall not be present in 
sufficient quantity to produce a state of gross pollution, 
but in moderate quantity only, sufficient to set up a 
condition of active aerobic bacterial fermentation, the 
products of which or some of them, going to provide 
the stimulents, which together with ammonia, nitrates, 
etc., are required for the growth of the ulva. 

A certain concentration of food materials also appears 
necessary for establishing at least an active growth of 
the weed. 

There are obviously certain physical conditions necessary 
for the growth of the weed in the attached condition 
such as a favourable bed for attachment, and the absence 
of strong currents. 

It is a matter of common observation as regards this 
weed, that very favourable conditions for its active 
growth are the discharge of sewage in relatively small 
proportions on to a flat foreshore or slobland that is not 
subjected to scour by tidal currents. A good illustration 
of such conditions as here referred to could be seen up to 
last year on the north side of the Liffey Estuary, along 
the Clontarf foreshore, where an ulva nuisance has been 
experienced during the summer season for many years 
past. The explanation of this appears obvious,—the 
deposited solids in the immediate neighbourhood of the 
outfall sewer undergo erobic fermentation, and provide 
all the conditions as regards food supply in the concen- 
trated condition necessary for the active growth of the 
weed; and when in this active state, the wlva is in a 
condition, whether attached or floating, of assimilating 
any food material in solution in waters flowing over it. 

On applying the views above briefly outlined to the 
question of affording an explanation of the abundant 
growth of ulva in the Belfast Lough, and of suggesting 
the best means of preventing it, a first necessity seems to 
be the removal of all solid matters from the sewage which 
is being discharged into the Lough. 

As regards the necessity for further treatment of the 
sewage for the purification of its soluble constituents, 
that in the opinion of the witness must depend upon the 
position of the individual outfalls discharging sewage. 
Speaking generally in reference to discharges on the 
foreshores of either side of the Lough, further treatment 
by filtration is necessary, varying perhaps in degree of 
efficiency with the position of the outfall and the special 
circumstances of the neighbouring localities. 

With reference to the particular question of the necessity 
of subjecting that portion of Belfast sewage which is 
discharged into the Lough by means of the wooden shoot 
to any treatment supplemental to that of mechanical 
subsidence, I have come to the conclusion, after very 
carefully examining a few days ago the slob lands which 
are exposed at low water on either side of the deep water 
channel, that it is unnecessary. 


I base this opinion on two considerations :— 


(1) The great improvement as regards gross 
pollution, which is noticeable in the condition of the 
slobland in the neighbourhood of the shoot since my 
previous inspection, and which must be regarded as 
the result of the process of mechanical subsidence to 
which the sewage has been subjected since October, 
1908. 

(2) The present condition of the slob land which 
lies between the Connswater and the Kinnegar at 
Holywood, and which appears to be the chief nursery 
of the uwlva in the Lough; and also that of the west 
bank; the condition of these together constitute a 
certain proof to my mind, that the former is not 
receiving solid matters from the wooden shoot ; and 
that any dissolved matters which it may receive from 
it from time to time must be so largely diluted, in 
comparison with the food materials which it receives 
from other quarters, that they may be regarded as 
negligible. 

The other quarters from which this slob land receives 
food materials, are the waters of the Lagan and of the 
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Connswater, which flow over it. I was informed by 
Mr. Cutler that a large quantity of the suspended matters 
which are brought down by the Lagan and Connswater, 
are deposited upon it in the slack water by which it is 
covered at certain times of the tide. 

I have also learnt that chemical analyses of the waters 
of both these rivers have been made, and that the results 
shown that they carry with them considerable quantities 
of what may be regarded as food materials, both organic 
and inorganic ; the organic constituents are no doubt in 
the form most favourable, for the reasons above explained, 
for stimulating the growth of the ulva, and more favourable 
for such purpose than the organic matters in crude sewage 
‘would be. 

If the supply of the food material, which promotes the 
growth of the ulva on this slob land be drawn from the 
above suggested sources, it is obvious that no remedy 
would be effected by elaborately purifying the sewage 
which is being discharged from the wooden shoot. It 
therefore appears to me that the wisest and most desirable 
course to pursue in the interests of all concerned would be 
to adopt the suggestion which Mr. Cutler has made, viz., 
entirely to reclaim this stretch of slob land, and also that 
on the northern side of the Lough through which the 
wooden shoot passes, and which extends to Macedon 
Point. Mr. Cutler has informed me than the cost of 
carrying out the proposed reclamation would not be 
prohibitive ; it would be less in fact that the cost of 
erecting filter beds for the treatment of the Belfast sewage. 

The reclamation of these two large tracts of slob land 
‘would undoubtedly be followed by great benefits to the 
Lough and to those interested in it and in its neighbouring 
localities, besides destroying for all time the nursery 
‘grounds of the ulva, which has been the source of such 
serious nuisance for many years past. 


31138. You have also prepared some notes of evidence, 
‘Mr. Hawthorne, which no doubt you will agree to our 
printing on our Minutes ?—(Mr. Hawthorne). Yes. 

In 1898, under the guidance of Dr. Letts, I first began 
to study the question of wlva latissima in its relation to 
the nuisance which exists in Belfast Lough. The results 
of this work are summarised in the Report ‘On the 
Pollution of Estuaries and Tidal Waters,” Appendix 6, 
to the Fifth Report of the Commissioners. 

Recently, the work has been taken up again at the 
request of the City Surveyor. 

Cause of Nuisance. 

So far as the County Down side of the Lough is con- 
cerned, I believe this is due entirely to decaying ulva, and 
not, as has been sometimes alleged, to the deposition 
upon the shore of sewage solids from the Corporation’s 
chute. I think the float experiments carried out by 
Mr. Cutler have shown pretty definitely that no consider- 
able amount of sewage solids can cross the dredged 
channel. 

I am not so well acquainted with the Antrim shore, 
but owing to the defective state of the chute some years 
ago, and to the fact that the sewage was discharged 
without sedimentation, it is quite possible that a direct 
nuisance due to actual sewage matter existed, in addition 
to the indirect wlva nuisance. Since the chute has been 
cleaned and since sedimentation of the sewage began, 
no nuisance has been complained of on the Antrim side. 


Growth of Ulva. 
The chief conditions for the growth of wlva seem to be :— 
(1) A moderately rough surface into a cranny of 
which the spore can penetrate and there develop 
in quietness. 
(2) Slack water when the frond develops. 
(3) Suitable food. 

(1). The first point is abundantly brought out on 
examining nurseries of young growing wlva. On the 
Holywood banks more particularly the young fronds 
are found growing in quantity on the shells of mussels 
(either dead or alive) and in nearly every case the little 
brown root is found at the extreme ragged edge of the 
shell, or where one of the shell layers ends. 

A nursery of young wlva exists on the rocks at Macedon 
Point. This rock is rough and coarse and seems to be an 
argillaceous sandstone. A similar nursery exists at 
Cultra on sandstone rocks 


(2). Slack water exists between Kinnegar point and the © 


Connswater embankment, here are the chief nurseries 
of the young weed, which is rooted mainly to shells, I 


believe. : 
6225. 


Slack water exists along the reclamation bank between 4 Jdepman J. 
the chut2 and the County Antrim side. But ulva does not King Kerr, 
grow here, partly, I believe, on account of the softness M.V., J.P, 
of the mud and absence of stones and shells, although Councillor 
partly also because this portion is uncovered for too long Hake be 

; ; TeCullagh, 
a time between tides. Mr. HA 

At Macedon Point the ulva nursery is protected from. © Qysjpp, 
the direct wash of the tide. M. Inst. C.F. 

At Greencastle there is very strong scouring action Mr. W. Lh. 
of the tide, as witnessed by the state of the railway em- _ Adeney, . 
bankment, and the full sweep of the Lough comes in here. D. Se +) PLC. 
Here, there is no ulva although the slob is comparatively I we ba ie 
hard and there are plenty of mussels. Seen from a Hawthorne 
distance this part is green; the greenness is due to sea p 4. Ph.D. 
grass, not to ulva. 

A curious patch of wlva grows on a mussel bed just 16 Feb., 1910. 
between the Greencastle Pumping-Station and the chute. 
This portion would appear to be somewhat higher than 
the rest and forms a sort of watershed when the tide is 
flowing or ebbing, where the water is comparatively still. 
This patch of slob is probably a prolongation of what is 
known as the Shell Bank which stretches from the chute 
about half way over the West Bank towards No. 16 Buoy. 
This Shell Bank forms a distinct watershed and the water 
races along both sides of it with the result that, although 
there is a coasiderable patch of mussels on the city side, 
there is no trace of ulva. 

(3) Ulva Latissima is remarkable for its power of assimi- 
lating nitrogen in the form of free ammonia and nitrates. 
The Lagan brings down a considerable quantity of 
nitrogen in these forms, and it has beer shown that a 
considerable quantity of its water flows over the slob on 
the southern shore where the wlva flourishes. In con- 
sidering schemes for the removal of the nuisance, this 
factor must not be neglected. 

Ulva does not appear to touch albuminoid ammonia, 
and albuminoid breaks dowa only very slowly into free 
ammonia, so far as regards mixtures of sewage and sea 
water at any rate. But the case of the albuminoid 
ammonia of the Lagan and other fresh water streams may 
be on a totally different plane. The Lagan is practically 
a canal through which there is a very sluggish current, 
and by the time its water reaches the slob land, fermen- 
tative changes of the organic matter may have taken 
place to such an extent that the final production of free 
ammonia or wlva food may be a very simple step indeed. 


Shell Fish and Ulva. 


Ulva frequently is found rooted to live shell fish as 
well as to empty shells, but far larger quantities of it 
are not rooted but are loose pieces, which have been 
tacked down by the mussels’ byssus. These pieces grow 
to a very large size in slack water, being fed by the 
excretions of the shell fish in addition to what they 
extract from the water. 

Dr. Letts has shown that mussels raise the amount of 
free ammonia in sea water very considerably, and I have 
found the same thing to happen in the case of other shell 
fish (such as cockles and the myacide), and of worms. 
In addition to liquid material, shell fish and worms 
produce some solid excreta of a rather glutinous nature 
which I have not examined, but which may account for 
the phenomenon often noticed, that a patch of mussels 
is raised above the remainder of the slob on a soft slimy 
mud. As I understand that mussels only live two years 
this mud may be a mixture of decomposed mussel and 
solid excreta which, by its stickiness, holds sand and 
other materials brought to it by the action of the waves, 
and which will slowly decompose into ulva food. This 
mud is very nitrogenous as the analysis of samples from 
the patch opposite Greencastle Pumping-Station shows :— 

















Percentage | Percentage 
loss on of 
ignition. Nitrogen. 
1. Mud from clean slob on 
City side of patch of 
ulva and mussels - - 5°61 07144 
2. Mud from middle of patch 9°33 0271 
3. Mud from clean slob on 
sea-side of patch - : 4°96 0133 
D 
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In further illustration of the connection which seems 
to exist between wlva and shell fish, I should like to 


M.D., J. IP, mention the case of Falmouth, where there are extensive 


oyster beds in Penryn River, and an wva nuisance further 
down at the town. Teignmouth furnishes a_ better 
* example, an wva nuisance aad mussel beds being in close 
proximity. (Letts and Adeney, Appendix 6, pp. 399, 409). 

The connection between polluted fresh water, mussels 


“ifr. W. z. and ulva can be very clearly traced by walking along the 
County Down slob from the Connswater towards the 
PLC Kinnegar Point. 


At the mouth of the Connswater, which 
is a very foul] stream, there is a large bed of large sized 
mussels. This patch is also covered with wlva. On 
, passing Sydenham, the mussels become fewer in number 
and smaller in size. At the Tillysburn River they in- 


16 Feb., 1910. crease in number and in size and ulva is again abundant. 


Then they diminish together until the Kinnegar is reached, 
and there off the barracks outfall both are flourishing. 


31139. Now, Mr. Cutler, you deal in your Memorandum 
with the sources from which the nitrogen in the Lough 
appear to be derived ?—Yes, Sir. 


31140. I think it would be well for us to consider that 
first, because it opens the whole question of what the 
sources of pollution are, and how to remedy them. The 
land draining into the Lough (including the River Lagan) 
is mentioned as one of the sources ?—Yes, Sir. 


31141. Does that amount to anything; for example, 
Strangford Lough has streams of the same kind running 
into it, has it not ?—Yes; the streams are considerably 
smaller than the streams going into the Belfast Lough. 


31142. Smaller in Strangford Lough ?—Yes. 


31143. Is it noticed that there is any appreciable 
quantity of sea lettuce in Strangford Lough ?—There is sea 
lettuce growing there I am informed, but I have not been 
there to inspect it. It is not to the same extent as at 
Belfast. The population near Strangford Lough is small ; 
Newtownards, I think, is the principal place draining into 
the Lough. 


31144. Have you been down there, Dr. Adeney ?— 
(Dr. Adeney.) I have been down, but not for the purpose 
of examination ; just a casual visit. 


31145. You do not happen to remember whether there 
is any special growth of wlva near the mouth of the rivers ? 
—No, I cannot say. 


31146. Dr. Hawthorne, are you familiar with the 
condition of things there ?—(Dr. Hawthorne.) I do not 
know very much about that. I am afraid fresh water 


streams come in but very sparsely. 


31147. It appears anyhow to be favourable to the 
growth of uwlva ?—Where the water is salt. 


31148. Is brackish water of any particular advantage 
to the ulva ?—I1 do not think so. 


31149. Have you any remarks to make about the water 
entering the Lough from the land draining into it ?— 
(Mr. Cutler.) Well, Sir, I think it is a very important 
element. I have come to the conclusion that the 
brackish water is more suitable for growing uwlva than the 
sea water. Iam rather inclined to think that the nitrogen 
brought down by the river water is also better as a food 
for the ulva than the sewage is. 


31150. On what do you base those statements ?—Well, 
the nitrogen in the sewage is largely derived from cooked 
food, and I do not think it is so easily assimilated or con- 
verted into the form suitable for the ulva growth as the 
nitrogen in the river would be. 


31151. But we have, I think, had evidence, which I 
suppose is not to be disputed, that.a considerable number 
of years ago, say twenty years ago, there was very little 
ulva in the Lough ?—Of course, I have heard the same 
thing, but I am rather inclined to doubt it. I think we 
get more fastidious as we get more conveniences in life 
and we get more civilised. We might say we indulge in 
more luxuries; we take more interest in such things. 
I mean sanitary nuisances used not to affect penple to the 
same extent as they do now. 


31152. It is quite true we are getting more particular. 
Have any experiments been made—perhaps Dr. Haw- 
thorne will tell us—as regards the actual growth of 
ulva in water, brackish water of the kind which would 
be produced by mixing Lough water with say, Lagan 
water ?—(Dr Hawthorne.) No, Sir, I have not_any know- 
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EVIDENCE : 


ledge of this except at second hand, with the excep- 
tion of some experiments that Dr. Letts and I carried 
out very early in this matter on the mixing of nia 
bed effluent with sea water. 


31153. Yes, and did it grow successfully ?—It grew 
very successfully in the mixture. 


31154. I see you give here under the heading (a), which 
is Natural Sources of Ammonia, you calculate the tota} 
rainfall as daily flow would be 154,000,000 gallons?—(J/r. 
Cutler.) Yes, Sir. 


31155. And then Dr. Hawthorne has analysed and 
given an average of the ammonia in this rainfall, and he 
tinds there would be as muchas! ,874lbs. of nitrogen entering 
the Lough daily ?—Yes, that is arrived at by measuring 
the watershed of the Lagan, taking the average rainfall 
at 36 inches, then taking a usual engineering formula for 
getting at what flows off. 


31156. Then you think that 1,874 lbs. a day would 
really be a very considerable source of supply of nitrogen 
for ulva ?—I do, Sir. 


31157. It ought to be taken into consideration at all 
events ?—Of course, there is another element in that, 
that it flows over the biggest nursery in the Lough. The 
Lagan inclines towards the south of the Lough at the 
south side. 


31158. Yes, I know ?—And the old Channel. 


31159. We have got our map here ?—When I speak 
of the Lagan, of course I include the Connswater. The 
Connswater you will see comes round by the Victoria 
Park there. 


31160. Yes, I know ?7—Well, both the Lagan and the 
Connswater flow over those beds. 


31161. Yes, at high tide they do, I suppose ?—I have a 
few float indications that I have had taken, they are 
marked on this chart; it is the only copy I have. You 
will see the time of high water, and the times at which 
ghe floats were started, written in the corner. 


31162. From this it appears that you put in floats 
between the islands ?—Yes, Sir. - 


31163. And many of those floats have been carried 
over ?—They were put in every half hour during the 
ebb tide. You will see them numbered, 1, 2, 3, 4, etc. 


31164. Four of those floats which have been put in 
during the ebb tide have been carried on to the Tillysburn 
area, near the Holywood bank. These others have 
apparently been carried out, and have not crossed the 
Victoria Channel ?7—No, Sir. 

31165. That runs parallel to the chute; the other six 
have run pretty nearly parallel to the chute, but have 
not gone very far. Shall I pass this round ?—Yes. 


31166. Well, what do you regard that as showing ?— 
I think the Lagan water inclines towards that side, and 
you get a larger admixture of the Lagan water with the 
sea water over those beds than you would anywhere else 
on the Lough. 


31167. I presume on the North side of the Lough there 
is not nearly so much ulva ?—No, Sir. 


31168. It does not constitute a serious nuisance there ? 
—No, Sir; not at present at any rate. 


31169. Then you think that the partial fertilisation of 
the ulva at all events is due to nitrogenous matter carried 
down to the Lagan ?—I think the whole of the nursery, 
as one may call it, between the Victoria Park, between the 
Connswater and the Kinnegar, is fertilised by the waters 
of the Lagan, the Connswater and the discharges of sewage 
on that shore. 


31170. Yes, we will come to the sewage later. 


31171. (Sir William Power). Have you estimated the 
amount of nitrogen brought down by the Connswater 
daily ?—I have not separated it; I included that in the 
watershed, so as to separate the city sewage or the nitrogen 
from the city itself. I took out the watershed and de- 
ducted the area of the city, 5f millions, and I had the 
samples of water taken in the Lagan above the city 
boundary, so as to get the nitrogen coming down before 
it reached the city, and I have based the nitrogen on the 
whole of the watershed on those figures. 


31172. (Chairman.) I notice Dr. Hawthorne says ulva 
does not appear to touch albuminoid ammonia. “And 
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albuminoid breaks down only very slowly into free 
ammonia, so far as regards mixtures of sewage and sea 
water at any rate. But the case of the albuminoid 
ammonia of the Lagan and other fresh water streams 
may be on a totally different plane. The Lagan is prac- 
tically a canal through which there is a very sluggish 
current, and by the time its. water reaches the slob land 
fermentative changes of the organic matter may have 
taken place to such an extent that the final production 
of free ammonia or wlva food may be a very simple step 
indeed.” The albuminoid ammonia in Mr. Cutler’s 
statement amounts to about more: than a quarter of the 
total. Of course, if it is not available it diminishes the 
total supply of nitrogen considerably. Would you agree ? 
—(Dr. Hawthorne.) That was the reason for putting that 
in the albuminoid ammonia in the total, as a source of 
ammonia. 


31173. Have experiments been made on the actual 
growth of the ulva in water freed from ammonia, but 
containing albuminoid ? It could easily be got by 
boiling off the ammonia. Do you know whether any 
experiments have been made to show whether albuminoid 


ammonia will nourish wva or anything similar ?—In our - 


preliminary experiments with wlva we found that the free 
ammonia. disappeared very rapidly, but that the nitro- 
genous organic matter revealed by the albuminoid 
ammonia test did not seem to be touched at all, even after 
several weeks. 


31174. But you think that ultimately the albuminoid 
ammonia will turn to free ammonia probably by fer- 
mentation ?—Yes, Sir, if it remains in the Lough. (J/r. 
Cutler) There is that other point about ammonia. I 
think in the river water it breaks down very much more 
readily than it would in general sewage. I think Dr. 
Hawthorne would verify that. 


31175. What proof can you give for that ?—(Dr. 
Adeney.) I will take that up afterwards, or shall I take it 
up now ? 


31176. I think so. Perhaps if you could you will throw 
light on each subject when we are discussing it. I think 
that would be more convenient 7—Well, the whole 
question with regard to the influence of organic matter 
in the growth of this weed is an extremely important one. 
It is a very difficult one, of course. It has not been, 
so far as I know, investigated, and the only suggestion I 
canaake is to reason from analogy with vegetable growths 
the physiological chemistry of which we do know some- 
thing about; I refer to fresh water alge. We know 
that spring waters for instance unmixed with surface 
waters do not contain favourable food material for the 
growth of fresh water alge, but if surface and spring 
waters become mixed together, you then have a water 
which possesses food material extremely favourable for 
the promotion of the growth of fresh water alge, and it is 
owing to mixtures of waters of this kind that troubles 
in’ connection with potable water supplies have arisen, 
and I am aware of one myself in Dublin. It is held by 
authorities on lake and pond waters that a number of 


factors must exist in the water to ensure the growth of 


fresh water alge, and amongst these is organic matter, 
but that organic matter is not crude organic matter, 
such as we find in sewage, but matter that has undergone 
bacterial modification. It is comparable in chemical 
and physical properties to the humus in garden soil. 
Perhaps I may quote one of the leading American authori- 
ties on the subject from a book I have here, “The 
Microscopy of Drinking Waiter,’ by George Chandler 
Whipple. In a preliminary consideration of what he calls 
ground water and surface water he makes this statement : 
““Ground water collected directly from the soil, before it 
has had an opportunity to stand in pipes or to be exposed 
to’ the light, is almost invariably free from microscopic 
organisms ; its passage through the soil filters them out. 
It usually contains an abundant supply of plant food 
extracted from the organic and minera] matter of the soil 
and modified by bacterial action, and when the water 


- reaches the light this food material is seized by micro- 


organisms.” If you take extremely simple forms of 
vegetable growth, for instance the organisms concerned 
in nitrification, some experimental results are on record 
and they show the very intimate influence which the 
presence of organic matter exerts upon the lifg history 
of these organisms. For instance, as you no doubt are 
aware, Sir, ammonia is nitrified to nitric acid by the 


6225. 


operation of two organisms; one organism converts the 4/derman J. 
ammonia to nitrous acid, and the other organism converts King Kerr, . 
the nitrous acid to nitric acid. For many years certain J/.0., J.P., 
experiments of Warington, on nitrification had no explana- Cewneti/or 
tion. He experimented with water extracts of humus. es ne) ord 
from garden soil, mixed with ammonia chloride, and “yy utlagh 

BREPPD, S005 ig mee > | Mr. H. A. 
easily obtained the complete nitrification of the ammonia — (yp, 
to nitric acid; but he found that, on taking very dilute J/. Inst. CE. 
solutions of this humus mixed with ammonia chloride, Wr. W. L£. 
he came to a point when the fermentation did not proceed _ Adeney 
beyond nitrous acid. He could easily get the fermenta- ane : f. or 
tion to nitrous acid, but not beyond. Now, in the al “Solon 
Appendix 6 to the Fifth Report of the Commission, pyapthorne 
there is an experiment recorded which bears directly p. A., Ph. dD. 
upon this very question; it is on pp, 39-40, and the first 
experiment I would refer to is on’ p. 39. It is simply a 16 Feb., 1910. 
solution in distilled water of ammonium chloride and 
small quantities of potassium phosphate and sodium 
carbonate—but no added organic matter—seeded with 
a few drops of the mixed sediments from the solution of 
peat which had previously been employed for experiments 
on nitrification, and this solution was corked up in bottles 
and completely filled, and kept out of contact with air. 
The bottles were kept for a considerable time, and when 
their contents were examined it was found that the whole 
of the dissolved oxygen had been absorbed. Some 
ammonia had also disappeared, and its place was taken 
by nitrous acid. The next experiment marked 2, illus- 
trates the influence of the presence of organic matter in 
suitable form on nitrification. The solution of humus 
employed had been experimented with previously, and 
it was from the sediment in those solutions that the first 
experiment was seeded: One thousand cubic centi- 
metres of this peaty solution were diluted with 2,000 
cubic centimetres of distilled water, containing a known 
quantity of ammonium chloride. The result shows quite 
a different result. As before, all the dissolved oxygen is 
absorbed ; a larger quantity of free ammonia is absorbed, 
carbonic acid also is taken up, but that ammonia is con- 
verted apparently wholly into nitric acid. Now, there 
was ouly one factor not common to those two solutions 
The organisms were the same; and they both contained 
ammonium chloride and mineral salts, and the only 
difference was the presence in the second solution of 
organic matter as humus. On referring to the: column 
headed ‘‘CO,,” you will find there was a fixation of ‘ 
carbonic acid in both experiments, showing that although 
the organic matter appears to have exercised this funda- 
mental influence on the course of nitrification it did not 
give up any of its carbon to the formation of carbonic 
acid. Of course, it probably did so to form tissue. That 
is one point. Again, it is a matter of general agricul- 
tural experience that organic matter for manurial pur- 
poses must undergo bacterial change in the soil before it 
is available for plant life. My point is this, that so far as - 
I know all vegetable growths, higher in the scale of life 
than bacteria, and dependent on external sources. for 
food supplies, except the nitrification ferments, as I have 
indicated, require organic matter in the fermented condi- 
tion as a stimulant in the processes of tissue formation. 
That, it seems to me has an important bearing in approach- 
ing the question, of what is the cause of this luxuriant 
growth of weed wherever it occurs, and what is the remedy. 
If the ulva require fermented organic matter as a stimu- 
jant in its constructive metabolic processes, then that 
which grows on the slobland that lies between the Conns- 
water and the Kinnegar in all probability derives its 
supply of such matter largely, if not wholly, from the 
waters of the Lagan and Connswater, which, as Mr. Cutler 
and Dr. Hawthorne have pointed out, bring down con- 
siderable quantities of organic matter on to this portion 
of the Lough; and these organic matters are no doubt 
largely of a fermented character. Do I make myself - 
clear ? 








31177. You make yourself perfectly clear, and I should 
like to ask whether any experiments have been made 
similar to those that you have made with peat, supplying 
a similar amount of organic matter ?—I do not think so ; 
clearly they should be made. I do not think there can 
be any question, if there is any strength in arguing from 
analogy, that there are other causes than the supply of 
free ammonia and nitrites and nitrates for the vigorous 
growth of uva. This ulva seems to be an extremely 
interesting growth. If you look at the experiments 
described by Professor Letts in his article in: this same 


D 2 


Alderman J. 
King Kerr, 
MiD.) SOP: 

Councillor 
‘Crawford 
McCullagh, 
Mr. H, A. 
Cutler, 

M. Inst.C.E., 

Mr. W.E. 
Adeney, 

DSc. FAC. 

F.CS., and 

Mr. John 
Hawthorne, 
B.A., Ph.D. 


16 Feb., 1910. 








28 MINUTES OF 
Appendix, on p. 157, Professor Letts gives some extremely 
interesting experiments on the subject of this absorption 
of ammonia by wlva in daylight and in darkness. Now, 
previously he has shown that in daylight a large absorp- 
tion of ammonia, and a considerable evolution of oxygen 
occurs. In darkness, as in the case of other vegetable 
growths, the formation of carbonic acid and an absorption 
of oxygen, may be observed. But in darkness a very 
considerable absorption of ammonia may occur as well 
as in the daylight. Thatit seems to me is an important, 
a very important, factor, to have brought out, because 
this weed can at all times, day and night, as it were store 
up at any rate one of the food materials which it requires, 
and possibly in sunlight or daylight, with other necessary 
conditions obtaining, utilise it for the building up of 
tissues. It is not conceivable, unless there is some other 
process at work for energetic purposes than daylight, 
that in the dark the ulva would convert ammonia into 
tissue, although it can absorb it in the darkness. 


31178. The darkness would be no assistance practically ? 
—Exactly. 


31179. As regards those fresh water plants, of course 
they draw their nutriment entirely from the water; they 
are not rooted and they do not absorb from roots ?—Yes. 


31180. The CO, which they assimilate must be entirely 
in solution ?—Yes. 


31181. And possibly the ammonia and possibly also 
the nitrous and nitric acids, are entirely in solution ?— 
Yes, but the point is, of course, the intervention of some 
stimulating agent between those two and carbonic acid. 


31182. You want ammonia, the combined nitrogen 
and combined carbon ?—And you want organic matter. 


31183. Then to sum up this part of the inquiry, no 
inconsiderable quantity of the nitrogen which furnished 
nutriment for the wlva may be taken as derived from the 
Lagan and other tributaries and the rainfall generally ?— 
I think it is quite possible, at any rate I do not think we 
ought to conclude that it is not until after we have a direct 
proof to the contrary ; it is such an important point. 


31184. I would just direct the attention of the Com- 
missioners to Mr. Cutler’s Memorandum. You think, 
Mr. Cutler, that something in the nature of 2,000 lbs. of 
nitrogen would enter the Lough as land drainage daily ?— 
(Mr. Cutler.) Yes. Except that I think Dr. Hawthorne 
will tell you that is not the total nitrogen. I think that 
is the sum of the albuminoid, the free and the nitrate ; 
there may be something beyond that. 


31185. Something that you cannot detect, therefore for 
our purpose it is not there ?—(Dr. Hawthorne.) When I 
conducted these experiments on the Lagan we were in- 
terested only in the ammonia and the nitrates. Really 
the object was to determine those two just in order to get 
a rough idea of the nitrogen which was present. I also 
made an albuminoid ammonia test with permanganate. 
Of course, that albuminoid ammonia test does not reveal 
all the organic nitrogen. 


31186. No, but would you not agree that the nitrogen 
that it does not show would have practically no action ; 
you would not agree that ?—I do not know that that 
follows, Sir. (Dr. Adeney.) Albumen would only yield 
a comparatively small fraction of its nitrogen to the 
albuminoid ammonia test. 


31187. When it is attacked bacterially it would give 
its nitrogen up, you think? To a greater extent ?— 
(Dr. Hawthorne.) If I had determined the nitrogen by 
the Kjeldahl method it would be a more satisfactory 
statement. 


31188. You did not use the Kjeldahl method for that ? 
—No, only the albuminoid test. 


31189. Then, Mr, Cutler, shall we pass on to the sewage ? 
—(Dr. Hawthorne.) I made a number of analyses of the 
Connswater and amongst others of a sample which was 
taken in the Connswater River at a place where a large 
distillery was discharging a hot, strong-smelling liquid 
under the surface of the river. This is not in my sum- 
mary, Sir. I could not get the liquid at the exit; it was 
already mixed with the water of the river. There was 
about 14 feet of water in the river. The free ammonia 
in the sample, as I received it, was (16; the albuminoid 
was 2°96, but the total organic nitrogen was 5°19 


31190. And the difference would be what ?—2:23. 
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31191. Then it comes to this; that you think this. 
is a minimum estimate, this 1,874 lbs. which leaves out of 
account a quantity of nitrogen which has not been esti- 
mated yet, but which could be got at by Kjeldahl’s 
method ?—Yes, Sir, at the same time I do not think the 
difference is so great as in the case of sewage. I made 
one determination as a check on the Lagan water, and 
the figure given by the Kjeldahl there was very slightly 
greater than that given by the albuminoid ammonia test. 
(Dr. Adeney.) May I remark that as far as the albuminoid 
ammonia test is concerned it does not indicate anything 
like the total nitrogen in a crude sewage, but in a good 
sprinkler effluent the determinations by albuminoid 
ammonia and Kjeldahl closely approximate. 


31192. Showing that the more refractory matters have: 
been broken down ?—Yes. 


31193. To pass on to the City of Belfast Sewage; yow 
calculate the total amount of nitrogen entering from the 
sewage by taking into consideration the average dry 
weather flow ?—(Mr. Culler.) Yes, Sir. 


31194. The total being 154 million gallons practically ? 
—Yes, Sir. 

31195. Then from Professor Letts’ analyses you calcu- 
late the nitrogen in this sewage as free ammonia and as: 
organic nitrogen, and you assume that a certain amount 
of sedimentation need not be counted ?—Yes, Sir, that is 
the result of twelve months analyses. The total nitrogen, 
the 4° 785, is the nitrogen determined on one of the dryest 
weeks of the year because I have taken the dry weather 
flow, but taking the average flow treated during the year 
and the average nitrogen figure, they are almost exactly 
the same, With regard to purification that 13°66 indi- 
cates the percentage purification throughout the year 
so I have deducted that from those figures to show what. 
we are putting in now. 


31196. I see, and you find the nitrogen entering the 
Lough is about 4 odd parts per 100,000 of the water ?— 
Yes, Sir. 


31197. And by summing up, knowing the dry weather 
flow you get 6,440 lbs. ?—Yes. 


31198. Then your contention would be that this, 
though a large figure, still bears a considerable proportion 
to the amount of nitrogen entering the Lough otherwise ? 
—It does. 

31199. You next take the sewage from the harbour 
estates of the Lough ?—Yes. 


31200. Is it necessary to spend time over that; they 
are very small quantities ?—No; I wanted to account, 
as far as I could, for the whole of the nitrogen. 


31201. One hundred and fourteen lbs. from the harbour 
sewage, 72 lbs. from the population on the County Down 
shore, and 150 lbs. from the population on the County 
Antrim shore ?—Yes. 


31202. Then you make another calculation under 
head (f) which strikes me as more risky ?—I put it up to 
give the Commission the figures. I do not say that alk 
that nitrogen is assimilated by weed or is ready to be 
assimilated by weed. 

31203. But you think it is carried into the Lough at 
each tide ?—Well, not exactly, because of course the 
Lough water goes out and it gets diluted with the sea 
water outside and it comes back partly diluted. It will 
contain more nitrogen when it comes back, I think, than 
pure sea water would. 


31204. We have the prospect of making experiments: 
as to the growth of wlva in what one may call perfectly 
pure sea water, off some lighthouse where there is no- 
chance of contamination of any kind. Until these are 
made I do not think you could argue upon this combined. 
nitrogen and seawater ?—I do not want to put any 
argument with regard to it, but it seemed to be an im- 
portant figure, and I gave it for what it was worth. 


31205. It is a very astonishing figure that 10,372 lbs. 
is brought in daily by the tides ?—The way I look at is. 
this ; supposing there is no pollution of any kind in the- 
Lough that would be the figure that would be brought. 
into the Lough and taken out every tide. 


31206. It is a fair statement, but I do not think you 
could draw many conclusions from it. Under headings (e) 
and (h), you assume it is impossible to make an estimate 
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of the nitrogen yielded by the animal life in the Lough 
or the animal and vegetable decomposition in the Lough ? 
—Yes, but I think they are very large quantities. 


31207. I agree they might be large quantities. Now 
as regards the position of the wva; the ulva nurseries ?— 
Well, by far the largest quantity of ulva is growing—when 
1 say growing I mean attached in some form or another— 
between the Connswater and Kinnegar. 


31208. The Kinnegar Point ?—The Kinnegar Point, 
yes, by far the larger quantity. And there is ulva growing 
rooted. I wish to make a distinction as to the ways in 
which the ulva is attached. As you will see, Sir, from the 
plan I think I gave you, there are large beds of mussels 
on that shore. The black marks there indicate the 
mussels in the densest deposits, and round the dense 
deposits there are hatched portions which are less dense 
and so on. The total area of mussel beds between the 
Kinnegar and the Connswater amounts to about 300 acres. 


31209. Have those mussels been there from time 
immemorial ?—It appears tomeso. For another purpose 
I was sinking a trial hole at the end of the Twins here 
and went down 40 feet right on to the red clay and I 
found shells and decomposing animal matter all the way 
down, even right to the bottom. Ihad asample collected 
of the water that was coming into the hole oa the top of the 
ted clay. That was highly polluted with organic matter. 


31210. (Sir William Power.) Where was that ?—At the 
end of the Twins, between the Musgrave Channel and the 
Victoria Channel, and if the mud is turned over here it 
appears to be full of shells. 


31211. Full of shells ?—Yes. 


31212. They have been growing there for a very long 
time ?—Yes; I think that is clear from the fact that there 
have been enormous exports of mussels to Scotland for 
fishing purposes from Belfast. You will see that in every 
book you read, that the mussels are exported from Belfast 
Lough for fishing purposes. 


31213. Are they still used ?—Yes, but not to the same 
extent. 


31214. If the trade has been larger in former years 
than now is it not possible that the continual export of 
mussels, the continual taking of them off the shore by the 
population who wanted to sell them, would not clear 
the shore, not merely of mussels, but of the ulva attached 
to them ?—If they were gathered in sufficient quantities. 


31215. If they were gathered in sufficient quantities ; 
was that done ?—Oh, I do not think so. I think the 
mussel beds, since the collection diminished, would have 
increased to much greater dimensions than they were 
formerly.. 


31216. You mean you think the present mussel beds 
are much larger than they used to be ?—I should think so. 


31217. Owing to their non-collection ?—I cannot speak 
from actual knowledge, but I should think so. (Councillor 
McCullagh.) With reference to the shipment of them, 
I got returns made by the Harbour Authorities which 
give it accurately since 1884. That has, of course, to do 
with the shipment of them; it does not deal with what 
has been gathered for private purposes and sold. 


31218. (Colonel Harding.) That would be relatively 
small ?—I would not say that, because for a number of 
_ years there was a considerable trade carried on; every 
shop used them themselves extensively and whenever 
that notice was put up by the Public Health Department, 
warning the people against gathering them, they dropped 
off practically altogether. 


31219. (Chairman.) The export is almost stopped at 
present ?—(Mr. Cutler.) Yes, Sir. You see a note at the 
bottom of that chart, when the first notice was served. 


31220. That is to say when they were prohibited, but 
that would not hinder their export for bait, would it ?— 
I think the price governs the export of mussels for bait ; 
the price that can be obtained. 


31221. In 1894 there was an enormous export ?—Yes, 
enormous, and it gradually came down till it is practically 
nothing now. 


31222. In 1894, was the ulva obnoxious on the shore ?— 
I think we are told it has been considerably on the increase 
since our sewage was turned into the new outfall, and that 
was between 1893 and 1895. 
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31223. (Colonel Harding.) It is rather the other way, 
that immediately on the change there was an improvement 
from 1893 to 1895 in the Tillysburn area, but it was 
suggested that owing to the defects of the chute at a later 
period the evil returned to Tillysburn ?—I am mistaken. 
I thought it was alleged that since the commencement 0 
the discharge of sewage at the main drainage outfall, 
the present one 





31224. But nothing was heard of wlva as a nuisance in 
1894 ?—(Dr. Hawthorne.) Oh yes; I was living at Holy- 
wood at that time and it was very bad indeed in those 
years. I lived there from 1892 to 1896, and it was very 
bad indeed at that time. 


31225. In spite of the mussels being gathered in large 
quantities ?—Yes, Sir. (Mr. Cutler.) I wanted to say, 
Sir, that this ulva is attached in various ways on this 
bed. Between the Connswater and the Kinnegar you find 
large quantities attached by the byssus of the mussel, by 
far the largest quantities. You also find ulva growing 
to shells, and on the other side of the Lough, on the 
Antrim side, I have observed very small quantities of 
ulva which appeared to have been washed up on to the 
bank waich is covered by succeeding tides by mud, partly 
covered and this enabled the weed to keep on growing, 
and there are blocks of mud, I suppose about as big as 
that, (Indicating) standing 4 or 5 inches above the shore 
level, with a very luxuriant growth of ulva on the top. 
If you separate those blocks of mud you see the ulva 
perfectly black where is it imbedded, and I take it the 
upper part of the ulva is getting its nutriment from the 
mud it is imbedded in. 


31226. You think it grows like an ordinary land plant ? 
—In that case it was. I was examining it last week; I 
was examining the shores. The first time I saw it it was 
not important, but it was growing in that way, and I 
made a note of it. (Dr. Adeney.) There is another ex- 
planation, Sir. 

31227. What is it ?—It is growing not through any 
root attachments in the mud, but from the fermentation 
of the polluting matters in the mud, the products of the 
fermentation being dissolved and being carried up, and 
absorbed by the portions of the wva directly exposed to 
the water. 


31228. Would it even require that as long as it is 
anchored in one place and a good deal of it is free in the 
water. I thought it would get its nutriment in the 
ordinary way, and the part in the mud would simply 
serve as an anchor ?—I think so. I am not aware that 
it has even been suggested that the ulva obtained its 
food except from matters dissolved in water. 


31229. No, I think not ?—(Mr. Cuiler.) Of course 
this ulva would not have gone on growing in the position 
in which I found it had it not been for the mud, because 
had it not had the moisture, during the period of low tide, 
it would have decayed. 
shores past that area I have just described, but strange 
to say it is not growing attached to the mussels there, 
but growing on the surface of rock. Principally on the 
surface of rock. Round Cultra there was plenty of ulva 


growing in very small pieces attached to the rock and. 


there were plenty of mussels about, but there was no 
ulva attached to the mussels. On the Antrim side, 
where you see that large bed of mussels shown on this: 
plan, the mussels are perfectly free of ulva except in one 
portion, a small band, I think it was about 300 feet wide, 
in the middle of it. It is quite insignificant in amount 
but it was attached to the mussels there. There seemed 
a sharp line of demarcation between where the ulva was 
growing and where it was not growing on both sides, and 
as I walked over the ground I noticed a change in the 
character of the mud. I had samples collected where the 
ulva was growing and one about 300 yards on either side 
of it, and I sent those to Dr. Hawthorne to analyse. 
He will give you the results of those analyses. It seems 
to me at the present time, at any rate, the only place 
where the ulva is attached to the mussel by byssus thread 
is on that portion between the Connswater and the 
Kinnegar Embankment. 


31230. I think Dr. Letts suggested some sort of sym- 
biosis of the ulva and the mussel, that the ulva gets its 
nutriment partly from the excreta of the mussel, and the 
mussel I presume eats the small creatures which are 
attracted by the wlva ; the mussel is a feeder on animals ?— 


I have also found wlva along the: 
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30° MINUTES OF “EVIDENCE :. 


Aldarman J. 1 think it consumes both microscopic plants and animals. 
King Kerr, You will observe that that portion of the shore is the 
M.D.,J.P., raost protected I think of any. 


eer ' $1231. You mean the Tillysburn area and thereabouts ? 


MeCuilagh,.—Yes. You will see there is a bend in the Lough there, 


Mr. H. ‘A..and the Holywood Bank practically goes out to the 
Cutler, channel’ at low water, and it~protects that area from 


M.Inst.C.E.,; commotion of the water. It is up at the end of the © 


Mr. W. FE. vough, which would argue that it should be a slack 
D.Se; LC, 


Meutobne. of the conditions most favourable to the growth of ulva. 


en D i 31232. (Sir William Power.) Is the slob land growing 


there? Is it higher than it was years ago ?—Well, I am 
16:Feb.,.1910, not sure, Sir? I think on the other side Mr. Kelly, the 
Harbour Engineer, reported that it had been rising. He 
probably will be able to give you more information with 
regard to that than I can. 








31233. But the conditions you mention would favour 
growing up of the slob ?—I do not think there is any doubt 
that it is growing, but it is growing I think partly by the 
decay of the shell fish, and the decay of the weed, because 
the mud is getting very thick there, very thick indeed, and 
the place where the mud is thickest is nearest to the Conns- 
water, and as you walk along the shore of the Tillysburn 
the mud seems to get less and less. That is to say, it is 
far more dangerous to walk close to the Connswater than 
it is further along the shore, and where there is the most 
mud the mussels seem to be larger and denser, and the 


growth of weeds seems to me to be greater. If you look ~ 
at that map, Sir, where the mussels are, you will notice ° 


that wherever there is-a stream of fresh water, whether 


itis foul or otherwise, the mussels seem to be most prolific. ~ 


The Tillysburn stream which is indicated there has a 
fairly good flow of water, and I do not think there is 
much pollution in it, but the mussels seem:to grow very 


thick just by that stream. You will also notice that in . 


the-Connswater the mussels are very thick, We know 
that is highly polluted. Then at Holywood opposite the 
Kinnegar, the outfall from the Kinnegar comes in where 
you see this bed of mussels. At Holywood opposite the 
Point there are numerous outfalls.. There the mussels 
are growing as much as the erosive effect of the tide 
will allow them to do. At Cultra there is an outfall, 
and the mussels are growing pretty freely there, especially 
at the mouth of the sewer; .on the other side of the 
Lough at Green Castle, at Whitehouse, and also near 
Macedon Point, and wherever there is a stream of 
fresh water coming out, whether it is polluted or not, 
there appears to be a growth of mussels. The mussel beds 
on the County Down shore are actually surveyed. Those 
on the County Antrim shore I have only’ been able to 
sketch on. 


31234. So. that you think that the mussels and the 
ulva keep: together very largely, the mussel serving as an 
attachment for the ulva ?—Yes. 


31235. Are the mussels:ever covered over with the mud, 
or do they usually lie on the top ?—They lie on the top. 
The cockles are beneath the surface, and what we locally 
call the cockabilias live below the surface ; the mycide. 


31236. You suggest that the nitrogen in the mud is 
obtained from the decayed weed, a sedimentary deposit . 


from streams or sewers, excrement from mussel and 
other animal life, on the foreshore, and from the decay of 
animal remains ?—Yes, Sir. There is decayed weed there 
in large quantities. Anybody can see it, because if you 
just. take hold of the mud and wash it, you will see the 
remains.of weed in it. 


31237. Now, you raise the point in your memorandum 
that the steam vessels navigating the Lough will detach 
ulwa which wiil continue to grow rapidly until it is 
washed ashore and decayed. Is theresuch a very large 
increase in the number of vessels that come up the 
Lough ?—Yes, a considerable increase. There are more 
steamboat routes open now, and in the summer there are 
two: tripsin connection with most of the routes. 


31238. But I suppose you mean it is merely the wash 
ot those ships that break through the slob lands, and 
detaches the wlva ?—Particularly at near low water you 
see an enormous wash from the vessels raking that shore, 
just where the u/va is growing on those mussels, that is 
when the banks are washed. I do not suggest that when 


water there, and there is practically no erosion on the » 
F..S8., and Shore itself, and I think that its slack water there is one . 


the tide is high, but just when the banks are washed. 


: That is the time I think when the wlva gets broken off. 


31239. Then you mention that the mussel beds have ~ 
considerably increased. That is what we have been 
talking about before ?—Yes. 


31240. That ‘the periodical decay of weed has caused 
constantly increasing quantities of nitrogenous mud. 
As regards the increase of population, the fourth heading, - 
I thought on the whole that could not be maintained. 
I thought for instance the population of Holywood had. 
hardly increased at all for the last century ?—I was re- 
ferring to the city. 


31241. I beg pardon; the city of Belfast ?—Yes; ‘I 
mean that portion of the city which was taken in at the '. 
time the Borough boundaries were extended, which did 
not, and do not now, mainly contribute to the main out- © 
fall works. 


31242. That is the population that drains 7—At Lower 
Sydenham we have a sewer going out on to the shore near 
the Sydenham Station, and we have other sewers draining 
through into the Connswater there, close to Victoria 
Park. 


31243. The sewage of which does not reach the main 
outlet at all ?—Yes, Sir. 


31244. Further you suggest that the nuisance would 
have altogether ceased if the Belfast, Holywood and 
Castlereagh Joint Board had had sufficient money at . 
their disposal to carry on their operations more rapidly 
and for a longer period each year ?—Yes. 


31245. That is in collecting wlva and disposing of it ?— 
Yes, Sir. 


31246. Do they get any price for it ?—No, they have oi 
pay the farmers to take it away at present. 


31247. Are the farmers willing to take’ it away — 
Well, they are willing enough to take it when they can. ~ 
At some periods of the year the horses are bemg used on. . 
the farm, and they do not care about taking it then: 


31248. But they think it is a fairly good manure; 
they are willing to take it from a manurial point of view? 
—I think there is no doubt about that. I think if we could . 
get it weil into Belfast, we could get rid of a lot of it with. 
these nurseries and people of that kind. 


31249. (Sir William Power:) Have the cleansing opera- 
tions for the Tillysburn area extended to low water’ 
mark ?—No. 

31250. Or have they been mainly near to high tide” 
mark ?—Near to high tide mark where it gets washed 
ashore. You see, if you extended the operations over: 
the whole of the slob bank there, it would be.a very 
costly operation. It is so difficult to get about on that 
mud. One sinks in to such a depth, falling in: walking. . 
over it; and then where it is lying on the mud I do not 
think there is any trouble with it. It does not° decay 
so readily as when it gets washed ashore, although I think ~ 
they should go further afield than they have done. 


31251. (Chairman.) Further .out on. the banks ?— 
Yes, Sir. j 


31252. This puzzled me somewhat as ‘regards the 
statement: “‘ No cleaning operations have been carried 
out on the Antrim shore, except the removal. of decayed - 
weed and offensive. mud from the angle formed by the 
embankments of the Northern Counties Railway and . 
the outfall works reclamation, yet no complaints were » 
made as to nuisance during 1909, and householders living: 
on the shore of the Lough have informed me that-no., 
nuisance was caused.”. That refers to the Antrim shore, 
I suppose ?—Yes, Sir. There is one gentleman, Mr. . 
McLaughlin, who lives in a house at Macedon Point. 
He volunteered informatian to me that there had been 
a marvellous improvement during 1909; in fact, that 
they had not had any nuisance at all. 


81253. (Mr. Tation.) How do you aecount for that ?— 
Well, it is rather early to speak, but it is a notable fact 
that this is the first year that we have had no complaints 
from that shore, and it is the first year we have been ” 
sedimenting our sewage. One does not like to speak too 


' definitely about a thing of that kind, although it all 


points that way. 


31254. But still there isa vast amount of mud on that 
shore ?—Oh, yes, thero is plenty of mud: 
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31255. Do you think the mud would be the cause of the 
nuisance; was it the mud that caused the nuisance 
before ?—The cause of the ulva, Sir, you mean ? 


31256. Was it the mud or the wlva, or both ?—There 
was a direct nuisance on that shore from sewage solids, 
as well as an ulva nuisance, because there is no doubt 
about it that the bulk of the solids from our sewage was 
deposited on that slob between the chute and that shore. 
' (Dr. Adeney.) In 1908 I may mention that I passed along 
there and examined that slob land. It was then in a 
grossly polluted condition. 


31257. (Chairman.) To sum up the case: as a remedy for 
the nuisance you think that no remedy would be effective 
except the complete scavenging of the shores as the weed 
is cast up; and also the reclamation of the County Down 
foreshore where the attached weed principally grows ?— 

(Mr. Cutler.) Yes,’ Sir. 


31258. Even after the removal of the whole of the 
“nitrogen in the Belfast sewage, you believe that the con- 
dition of the Lough would still be favourable for the 
growth of the detached ulva ? Apart from the disposal of 
the weed (and this is now under investigation), you are 
_of opinion that an additional £1,000 per annum to the 
, income of the Joint Board will be sufficient effectively to 
_ scavenge the County Down shore; and that the reclama- 
tion of the foreshore between the Connswater and: the 
Kinnegar at Holywood would cost £90,000. Thatisa very 
interesting statement, the possible cost of the reclamation. 


~ . 31259. (Colonel Harding). That is the cost of a bank 
simply to enclose the area ?—That is the cost of a bank. I 
. think I. gave in evidence before yourself, Colonel Harding, 
, Something with regard to the reclamation remedy. .I think 
. you put.the question to me; I have not gone into the 
figures. I think I gave you a price somewhere about half 
_ the cost per acre that I give here. That is accounted. for 
in this way. I think for reclamation to be effective it 
should be done at once. If itis to be done at all, it should 
not be delayed for eight or ten years. It could quite 
easily be done in a couple of years, and if it to be done 
at all, it should be done in the shortest time possible. 


31260. Do I understand that the reclamation from — 


Musgrave Channel to the Kinnegar could be carried out 
in two years ?—Yes, Sir ; to do it that would be necessary 
. to get material to make the bank. In. contemplating 
the reclamation of that shore on previous occasions, I 
have always taken into consideration that we could use 
largely the material scavenged from the town, which, 
of course, we would get for nothing, but that would 
mean that it would take a long time to make the reclama- 
tion, so it would be more costly to make it speedily ; 
but I think the estimate I have given now would be a 
fair estimate for making the bank speedily, and getting 
the material to make it. 


31261. (Chairman.) What about the dredging from 
the river; I mean from the channel? Would that not 
_ be of any use ?—That would be very well for filling in 
behind the bank. 


31262. But it would not make the bank ?--No. 
31263. It is not sufficiently stiff ?—No. 


31264. (Mr. Tatton.) What height of bank would you 
require about ?—The tops of banks which are proposed 
are 19 feet above Ordnance datum, and height from 
4 feet to 19 feet ; say 15 feet. 


$1265. (Mr. Stafford.) You merely propose to make 
it an embankment, not to fill in ?—No, not to fillin. I 
think the land would be very valuable for agricultural 
purposes, because it is so very full of nitrogen, and it 
‘might be used agriculturally until it was required for the 
extension of the town, for docks, or anything of that kind ; 
and in the meantime the portions near the city would be 
gradually filled up with materials available, which would 
not be costly at all. It would be a convenient place for 
the Harbour Commissioners to get rid of the stuff they 
dredge, instead of taking it out to sea. It would be 
cheaper for them ; for builder’s refuse and also for house 
and town refuse. 


31266. What would be the line of that embankment ?— 
I have given this on the plan. It is rather different from 
the line I had sketched out before, because the channel has 
somewhat altered. That was the original one. The line 
of low water has somewhat altered. It will be rather 
an expensive thing to go into the old Channel below low 


' valuable land when it is reclaimed ; 


3] 


‘water, so the reclamation I.am proposing now is to be Alderman J. 


outside the line of low water everywhere. Reine oa 
31267. What do you think of the contention of the’ “Qinvsiior 


Harbour Board about this interferring with them ?—Well, © Crawford 
I understand the Harbour Commissioners at the present McCullagh. 
time are favourable to reclamation as far as the city Mr. H.\A, 


boundary. I have not got that officially. That would sane . 
mean dividing up the reclamation into portions; for ps lyei oe 
the purposes of estimation I have divided it into three © eieies). 


portions; the first portion up to the city boundary, the p Se, F.1.C., 
second portion between the city boundary and the Tillys- 7O.S., and 
burn river, and the third portion between the Tillysburn © Mr. Joli 


area and the Kinnegar. Hawthorne, 
BvA., Phd. 
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31268. You would have to get Parliamentary powers 
before you could do this ?—I am afraid we should, Sir. 


31269. You are dealing with ground outside the dis- 
trict ?—Yes. 








31270. You are dealing with Crown property I suppose ? 
—Yes, but I think the Harbour Commissioners are pur- 
chasing that from the Crown. 


31271. Then you think there is nothing in the conten- 
tion made by the Harbour Commissioners’ Engineer, 
that it might in some way alter their channels ?—I do not 
think so, Sir. 


31272, And affect navigation ?—I do not. think so. 


31273. (Chairman.) There is another point which has 
struck me ; if-you do it in three sections you will enor- 
mously increase the cost; you will not merely have to 
construct this single wall, but two other walls 7—You 
want cradge banks. It does increase the cost. There 
is the main bank and the cradge bank; they are given 
in the estimate. 


31274. Would you make those anyhow ?—We would 
have to have at least two cradge banks. Take the 
Tillysburn Stream, that would have to be provided for 
either by culverting or putting embankments on either 
side of it. I prefer putting embankments. Then the 
other streams might be gathered to that outlet. 


31275. There is the Silver Stream; as it is that would 
not interfere practically with it ?—One outlet would be 
sufficient. 


31276. The Silver Stream simply drains this area but 
does not convey any water from other sources. The 
Silver Stream runs nearly parallel to the railway ; it runs 
down hereabouts (indicating on the Map) nearly parallel 
to the railway. It is fed by that little brook there ?— 
They could be gathered into one outlet if we were doing 
the whole of the reclamation at once. 


31277. (Mr. Tatton.) What would that land be worth 
for agricultural purposes when it had been reclaimed ?— 
Well, I really could not tell you, Sir. I suppose it ought 
to be worth £2 10s. an acre. I think it would be highly 
I do not mean 
immediately. 


31278. (Mr. Stafford.) Would you not have to fill it 
all in ?—No, Sir. The bulk of it is above half tide. ‘It. 
would drain well by putting in sluices, and with all that 
nitrogenous matter I think it would make excellent soil. 


31279. (Colonel Harding.) Have you any experience in. 
other parts ; in Victoria Park I think you raised the level 
of the enclosed area ?7—Yes, and we have also reclaimed 
for our sewage works 82 acres there, but that is a very 
much heavier bank, and it was done under what I call very 
bad conditions. The whole of the material had to be 
taken to a depot in the town, and we had to pay the 
railway company for putting in a special line from that 
depot to the embankment. We had to pay them 6d. a 
ton for every ton of stuff that was put into the waggons 
and taken there. 


31280. That only affects the question of cost ?—Yes, 


31281. But what was the agricultural effect, if I may so 
put it of the enclosure ?—Well, we have not used it for 
agricultural purposes. 


31282. But I thought I saw a very abundant growth 
of something there ?—Oh yes, enormous; an enormous 
growth of weeds. 


31283. I rather think I saw cattle also within the area, 
did I not ?—Yes, a man had some catitle there ;_ they are 
allowed to graze. 
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31284. What is your experience that would guide you 
in forming an opinion with regard to this larger enclosure 
which is proposed ?—We had about a couple of feet of 
house refuse spread over the top of that before that 
growth took place. 


31285. Then Dr. Stafford would appear to be right in 
supposing that some amount of filling in would be required 
to make it into a useful agricultural area ?—Well, I hardly 
think the cases are similar. The slob we reclaimed on the 
Antrim side was practically bare of mud, it was slush ; 
there was not a nitrogenous soil that would be found on 
this other side, but we had enormous quantities of rye 
grass growing there from the mixture of sewage sludge 
and house refuse ; enormous quantities. 


31286. (Mr. Stafford.) Did you get £2 10s. an acre for 
it 2—No, we did not try to let it. 


31287. (Chairman.) I think it will be worth while if I 
were to read this Memorandum which has been given to 
me by Mr. Kershaw, and I think that it might go upon 
our Minutes. 


** David Stevenson. 

RECLAMATION AND PROTECTION OF AGRICULTURAL LAND. 
5 . at Sunk Island on the Humber—by warping—a 

deposit 3 feet deep was obtained in two and a half years 


.... three to seven years before corn and pulse can 
be grown. ... 


At Lough Foyle. 

. after the salt water had been excluded, shallow 
surface drains were formed and in about two years rye 
grass grew pretty freely. .. . 

The grass was followed by oats. . . 

Deeper draining allowed the cultivation of flax and 
clover. .... 

Cost of intakes at Lough Foyle about £20 per acre to 
reclaim them from the sea ; bringing the land into cultiva- 
tion when reclaimed £10, say £30 per acre in all.” 

A reclamation in Morecambe Bay was green cropped 
after it had been enclosed about two years. 

Estuary of the Humber—where the tidal water is highly 
charged with alluvial matter, ‘soon after the exclusion 
of the tidal water the marine grasses and vegetation 
begin to die and decay, and in the course of one or two 
years fresh water grasses appear; after the lapse of about 
three years a tolerably good surface of pasture is naturally 
formed.’ ” 


31287.* Well, I suppose one may not take it that an 
amount of £1 10s. per acre would pay for your cost ?— 
£1 10s. per acre would not pay for this reclamation. 


31288. I fancy one or other of those cases would give 
you a fair idea as to what would happen ?—Well, I think 
Belfast is more favourably situated for reclamation than 
any of those places which have been mentioned. For 
instance take Morecambe Bay ; it isallsandthere. I know 
that place very well. You have nothing like the nitro- 
genous matter in the soil that you would have in the 
Belfast area. It does not pay usually to reclaim below half 
tide, because the height of the bank becomes so great and 
its bulk increases so enormously with the height that the 
cost of the bank prevents the land reclaimed paying. That 
is why I do not anticipate this would pay. It would cost 
about twice as much as one would expect to reclaim at 
half-tide. If we could get off to the half-tide embank- 
ment, we could make the land behind the embankment 
pay for reclamation, but as we have to go to low water, 
so as to cover the slob lands, it considerably increases 
the cost of the bank and there is no hope of it paying, 
not as agricultural land. But it will certainly pay in the 
future, because I am convinced this land will be required 
for the extension of Belfast, if Belfast goes on extending 
at the rate that it is extending now. 


31289. (Colonel Harding.) Then, Mr. Cutler, may I ask 
you, do you think that this reclamation would be effective 
so far as this ulva nuisance is concerned ?—I do; I do 
not think it would altogether get rid of the nuisance, I 
mean to say there is a small quantity of ulva growing now 
outside that reclamation, that is to say at Holywood and 
at Cultra. How far that uwlva contributes to the nuisance 
it is impossible to say, but looking to the enormous 
quantities growing on this land, where the reclamation 
is suggested, and comparing that with what one sees 
growing in the other places, I think the nuisance would 
be practically done away with. 
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31290. What proportion of the wva would you suppos2 
is grown within the area proposed to be reclaimed ?—Well, 
I should not think there is one-twentieth of it growing 
outside. 


31291. Nineteen-twentieths of it would, by the effect 
of the reclamation, be at once wiped out ?—I should 
think so, but it is very difficult to form an estimate in the 
summer. In the summer time, of course, you have got 
tremendous quantities of this floating weed, and what 
one collects at Cultra and Holywood may in the bulk 
have been washed down with the tide from the beds be- 
tween the Connswater and the Kinnegar, and on the 
other hand some of it may have been grown immediately 
on the spot. 


31292. Then what probability would there be of the 
same conditions occurring in new areas outside this 
reclamation boundary ?—Well, that is what I am unable 
to give any information upon. 


31293. (Chairman.) You do not think it is likely to 
transfer the nuisance to the Antrim side ?—Well, I cannot 
tell what is going to take place on the Antrim side as it 
is, Sir. 

31294. (Sir William Power.) Do you think the condi- 
tions of slack water, such as exist now at Tillysburn 
would be reproduced at Holywood and Cultra ?—No, 
I do not think so; I think that the Lagan water and the 
Connswater will be considerably diluted before they get 
to Holywood; that any solids these waters have to 
deposit will have been deposited before they get to Holy- 
wood. 


31295. Do you think there will always be a strong 
run of the tide down at Holywood and at Cultra ?—No, 
I do not think the run of the tide will be stronger, because 
if you diminish the upper waters the tide must be some - 
what slacker. But the run of the tide is so slack now, 
that I do not think a small diminution of it will make any 
difference. The reason I think that Cultra is practically 
free from much nitrogenous mud, although it has got 
some, is from the beat of the waves on the shore, not so 
much the run of the tide. 


31296. (Colonel Harding.) Then there seems to be a 
probability that the same conditions would not recur 
again outside the reclamation ?—I should think it would 
be improbable. Of course one has to contemplate that. 


31297. As to the possible difficulties of this reclamation 
they might come from the Harbour Board or they might 
come, might they not, from landowners on the shore ?— 
Yes, Sir. 


31298. Do you foresee any serious difficulty from the 
latter source ?—No, I think not, because the Railway 
Company’s Embankment cuts off the land between the 
Kinhegar and ground owned by the Corporation. 


31299. So that there would be no shore amenities there ? 
—No, Sir. 


31300. And I suppose the state complained of by the 
Tillysburn people makes it unlikely that they would 
desire, in the present conditions, to make use of the shore 
for bathing or other purposes ?—I think it is very unlikely 
that we should have trouble there, Sir. 


31301. What are the rights of the Crown in the 
matter ?—I think the Harbour Commissioners are pur- 
chasing the rights of the Crown. 


31302. The question resolves itself, so far as these 
difficulties of reclamation are concerned into an arrange- 
ment between you and the Harbour Board ?—It seems 
so, principally. 


31303. And possibly the areas enclosed might be of 
great value to that Board as well as to the city ?—I should 
think they would reap the greatest benefit from’ the 
reclamation ultimately. 


31304. There is just one point in regard to their con- 
tention which has been laid before us that the enclosure 
of this large area would reduce the scour. I wanted to 
ask you, whether on the other hand, the material to be 
scoured out would not also be reduced probably in the 
same proportion ?—Yes. 


31305, Is there not a vast quantity of this wva growth 
which decays in winter and appears to be swept out to 
sea, and to some extent it may be, fills up these channels ? 
—It may be, but it is so very light I hardly think it would 
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be deposited anywhere else except just where the ulva 
is growing, because I think just where the wlva is growing 
indicates the slackest water in the Lough, and if it gets 
away from those spots, I think it would be carried out to 
sea. 


31305. Just another question as to a possible alternative 
to reclamation, and that is whether the removal of the 
mussel beds might not have the effect of greatly reducing 
the growth of wa. Has your Corporation recently made 
any experiments in that direction ?—No, Sir. We have 
allocated £3,000 for the purpose. We made arrangements 
with the Harbour Commissioners whereby the work could 
be carried out. They have promised us the loan of barges 
also. We have put down moorings for the barges, and 
made every arrangement, but the weather has been so 
abominable we have not been able as yet to take the 
barges out to sea. 


31307. That involves the removal to sea of the mussels, 
and the ulva being cleared away, does it ?—Kither that 
or burying. I have been trying to make arrangements 
with the Harbour Engineer to bury a lot in some land 
they are reclaiming now on the Musgrave Channel, and 
Mr. Kelly has fallen in with my viewbut two or three 
days ago he told me he thought they had stopped, but 
he will tell me if we may put it there. 


31308. What is the area you propose to clear ?—About 
100 acres. 


31309. That will be a very interesting experiment ?— 
Yes, Sir. 


31310. When do you foresee that the experiment will 
give its results ?—I think it should give its results this 
year. 


31311. (Chairman.) That is to say you think it will very 
probably show that the wlva will not grow on this patch 
of 100 acres ?—It we clear the mussels there, certainly 
the quantity of wva growing on this bed will be greatly 
diminished. I do not exactly know when the season is 
that the wlva spores, but if we could get rid of it before it 
spores that might also reduce it for other reasons. 


31312. (Colonel Harding.) Have you heard of a small 
oxperiment which has been carried out by this Commission 
in that direction ?—Yes, I have. 


31313. I think about half an acre was cleared ?—Yes, 
it is shown there on that plan which you have. That is 
the little half acre or acre that was cleared (Indicating. ) 


31314. What was it; an acre or half an acre ?—I think 
it was an acre. 


31315. It was cleared in September, was it ?—Yes, I 
think in September. 


31316. Did you notice its condition in November ?— 
The Report we received was that by November the mud 
had been washed away by the action of the waters, and 
that there was clear sand ?—Yes, or an oxidised surface 
at any rate. 


31317. I have not myself received any information 
since this November condition. Can you give us later 
information ?—Oh yes, I can give you information up 
to date. 


31318. Then what is it ?—At the present time the 
conditions, so far as the sandy appearance of the surface 
is concerned, are the same, but there are just small clumps 
of mussels growing over the area. There is no quantity 
of wlva there at all. The little pieces of ulva are attached 
to the mussels where the mussels are, but these mussels 
I think have been washed on and rooted themselves there. 


31319. It is an interesting inquiry for us to go into. 
Suppose the effect of clearing the mussels is to greatly 
reduce the growth of wlva in that situation, how long will 
the clearing of the site be effective; how soon will the 
mussels return, and if they do return will it be possible at 
trifling expense to keep cleaning the banks, or will it be 
necessary to wait till after a number of years the banks 
have again become covered ?—Well, I was in doubt with 
regard to the very same thing, and it ran in my mind that 
at Southend the mussels have been cleared. J remembered 
having heard of it, and I wrote to the medical officer a few 
days ago, and told him that we were contemplating 
removing our mussels, and that I heard their mussels had 
been cleared, and that condition of the beach had greatly 
benefited in consequence. I asked how long ago the 
mussels were cleared; if they were cleared at all what 
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had been the result, and if they had recurred. He replied 
to parts of my questions, but did not say whether they 
had recurred. There was considerable improvement in 
the beach. Dr. Letts has that letter. 


31320. The improvement in that case has nothing to 
do with ulva, but with the mud ?—Yes, mud. 


31321. It was the removal of the mud ?—Yes. 
31322. And it was effective, was it ?—Yes. 


31323. When the mussel was removed the ulva washed 
away ?—Yes, I used to do a little yachting down there. 
The shore since the mussels were removed has considerably 
improved. 


31324. Have you ascertained what sort of cost that 
involved ?—No, Sir, I have not. 


31325. That information would be valuable ?—I could 
get it, I think. 


31326. Then as an alternative to reclamation, there is 
at presen? this suggestion of clearing the banks of mussels ? 
—Yes, Sir. 

31327. And you think that at the present moment it is 
a little premature to form any conclusion ?—I do. 


31328. In regard either to the cost or the effectiveness 
of your proceeding ?—Yes. 

31329. (Mr. Stafford.) Can you use the mussels ? 
—I was thinking of trying that, but we might get the 
mussels in too large quantities for them to take them 
perhaps, or when they knew we had to dispose of them, 
probably they would not want to pay us for them. 


31330. (Mr. Tatton.) Is there any diedging done east 
of the lighthouse, or is it confined entirely to the channel ? 
—I think the dredging is confined entirely to the channel. 


31331. Therefore this question of scour does not affect 
anything to the east of the lighthouse ?—No, I think not. 
You have to consider of course whether the reclamation 
would alter the set of any of the currents. That is quite 
an unknown quantity. Only the waters of the Lough 
being so sluggish now I cannot conceive how there would 
be any material change that would affect anybody. 


31332. You think the ebb tide actually does nothing 
to keep the channel open now ; it does not assist in keeping 
the channel open now ?—No, they have to dredge. That 
is principally in the south portion I think. 


31333. What is the maximum velocity, would you 
think ?—The maximum; I do not think it would be 
more than 1} knots an hour. 


31334. And that would practically remove nothing 
at all ?—No, I do not think so. 


31335. Of course, the flow comes in a smaller velocity ? 
—Well, during spring tides you have a bigger flow of 
water. The ebb? I beg pardon. Yes, the ebb tide 
would be somewhat greater than when the tide is coming 
in. You have the waters of the Lagan assisting to fill the 
tidal portion of the Lough, and when it is going out you 
have the addition of the Lagan water. Of course, it is 
small compared with the bulk of water. 


31336. You would have that in any case after the 
reclamation has been made ?—Yes. 


31337, (Colonel Harding.) Assuming for the moment 
that the removal of mussels will reduce the growth of 
ulva, it occurs to me to ask you what might be the possible 
effect of the removal of 5,000 tons of mussels in the year 
1894 for sale at Glasgow and elsewhere ? Would that 
5,000 tons represent a material portion of the total mussels 
on the beds, or would it be quite insignificant ?—I would 
not say it would be insignificant, but it would depend, of 
course, where they were gathered. 


31338. Can you tell us where they were gathered ?—I 
cannot. (Dr. King Kerr.) A large amount was gathered 
at Carrickfergus. 


31339. Then that would not affect the question at all ; 
that is outside the area ?—They got £4 10s. a ton for them. 


31340. We may take it that the large exportation of 
mussels in 1894 would not affect this matter either way ? 
It was mainly outside the area involved by our inquiry ?— 
(Mr. Cutler.) Yes, Sir. (Mr. McCullagh.) I would not 
say mainly. 

31341. Have you any knowledge, Dr. King Kerr, 
of any area within the ulva region which was cleared in 
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that way ?—(Dr. King Kerr.) No, but my information 
came from Mr. Cutler’s motor-boatman. When I was 
down the other day seeing these mussel beds, he told me 
he had some years ago been engaged in the business of 
gathering mussels, and that he got as much as £4 10s. 
per ton for them, so I shouid think it would be that 
export that you referred to as taking place, which took 
place from the Carrick shore, which is still further down. 
(Mr. Cutler.) The Carrick shore may be anywhere between 
Belfast and Carrickfergus. (Dr. King Kerr.) He meant 
further down. 


31342. (Chairman.) I should like before we step, Mr. 
Cutler, to ask you some questions as regards the chute. 
It is a wooden chute, is it not ?—(Mr. Cutler.) Yes, Sir. 


31343. (Colonel Harding.) A wooden pipe ?—Yes. 


31344. Is it not in very bad repair owing to age and 
infirmities ?7—It has given me a great deal of anxiety ; 
I have had men working upon it for the last four years, 
I think, constantly keeping it in order. The principal 
difficulties I have with it are that the piles were rather 
short, and occasionally parts of it would lift up. I got 
it in very good condition at one time, but it was not very 
long before the piles started giving way. The timber 
is as good as when it was put in, but the trouble I have had 
is from the rotting of the bolts. When Ihave got the whole 
thing I think in order, suddenly I will find a part of the top 
lift, and find part of the bolts gone. The reason I have 
had men working on it is that they have been waling it 
and putting new piles in all the way along. It is a very 
difficult. operation, and one can only get at the work 
two or three days in the month, because it has to be done 
at extremely low spring tides. At the present time we 
have a burst we are dealing with, which I think will be 
completed shortly. We have a fairly good volume of 
water probably coming out in places, where wedges are 
required. There is nothing faulty in the construction 
of the chute itself, but owing to the method of con- 
struction it requires wedges in certain places. It 
was constructed in this way. Sheet piling was driven 
on each side to form a coffer dam above the tidal waters. 
When these were driven the ends boxed off, and then 
the walings to which the floor and the roof were bolted 
were bolted along the piles. It is almost impossible when 
you are driving sheet piles to get them all perfectly 
in line. You may get one a quarter of an inch out, and 
when you bolt walings on it that will leave a quarter of 
an inch between the waling and the side of the chute, 
which requires wedging. I have put on the new walings, 
as I thought it was more important to make the chute 
structurally good than to bother much about the wedging. 
Most of the time of the men engaged in repairing the 
chute has been devoted to putting on this new waling. 
There are several places waiting to be wedged, and there 
is the burst I was speaking of that occurred about a 
month ago. 


31345. Is it very leaky ?—I do not think it is compared 
with the volume going through the chute. It is 16 feet 
wide and 4 feet deep. The only places where one can 
detect leaks is on the top of the chute where the wedges 
have to be put in. 


31346. (Chairman.) You really think a considerable 
volume comes out of the outlet ?—There is no doubt 
about it. 


31347. (Colonel Harding.) Is it silted up at all ?—No; 
there are 5 or 6 inches, but within 200 or 250 feet of the 
mouth the top of the chute is open, and I have men out 
there every tide, when it is possible, to clear out the 
deposit as it washes down. Since we have been sedi- 
menting the old deposit is constantly down to the mouth. 
T leave this place open to let the men get at it. 


31348. I suppose it is a fact that there is very consider- 
able leakage on the way ?—Only at this place. 


31349. It is very evident to anyone walking along the 
shore ?—Yes, but the leaks come from these unwedged 
places. 


31350. What are the prospects of the future of the 
chute ? It has been a constant source of expense and 
trouble to the Corporation of Belfast; is there any 
prospect of the chute being replaced by a more satisfactory 
structure ?—To construct a new chute would be a very 
expensive business. 


31351. (Chairman.) Could they not make a cast iron 
pipe, or asteel pipe ?—One would say with concrete. As I 
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say it would be a very expensive business, and I did not 
advise my Corporation to do anything in the way of anew 
chute until we know what we are going to do with thesewage. 
It occurred to me that if we had to purify our sewage 
completely, the chute would not be necessary, whereas 
if we only sediment it, it will be necessary. The money 
may be thrown away, andrather than throw the capital 
amount away, I thought it better to spend money annually 
trying to keep the chute in order. 


31352. Would you consider yourself at liberty to 
answer the question I put to you just now ? What would 
be the nature of the substitute you would put down if it 
became necessary to put one down ?—It would be either 
iron pipes or ferro-concrete tubes. 


31353. Are you at liberty to give us any idea what 
cost would be involved ?—I have not estimated it. 


31354. Have you any idea ?—I suppose, roughly, 
£20,000. 


31355. Would that be a prohibitive cost in connection 
with this very great expense you have to go to in other 
directions ?—I do not mean prohibitive, but what I 
mean is costly, if we had to put it down and it was not 
necessary. Suppose we were to purify our sewage com- 
pletely, I do not think the chute would be at all necessary, 


31356. Then do you not think the expenditure of 
£20,000 on an effective chute to convey your sedimented 
sewage to the Whitehouse Roads, deep water, would be a 
very important work to carry out, and one likely to 
produce very great good ?—I do not think we would get 
any better results than we are getting now, because, 
although one can detect considerable leakage going along 
the chute, the volume is small compared with the size of 
the chute. The chute is 16 feet wide and 4 feet deep. 
Still, if we were stopping at sedimentation, I should say 
certainly we should put in a new chute. 


31357. (Chairman.) And lengthen it ?—I hardly think 
so. The top of the chute is rarely uncovered now except 
at the very lowest spring tides. I do not think there is 
any necessity to lengthen it. 


31358. (Colonel Harding.) But it is alleged, Mr. Cutler, 
that a large proportion of your sewage is discharged 
between your sedimentation tanks and the far end of the 
chute, and that such portion as is so discharged passes 
down the Seal Channel, and gets delivered over the Tillys- 
burn area ?—That I think refers to the time before the 
chute was cleaned. That was so. The chute was so 
weak in many places, and deposit had occurred in the 
chute, which did not allow sufficient area for the volume 
to go forward and it lifted off the top of the chute some- 
where near the Seal Channel, and in spite of all we could 
do we could not get it sound as long as that deposit was 
in the chute, and for two or three years the sewage was 
going out and on to the slob near the Seal Channel. 


31359. You say to us that the condition has greatly 
improved ?—It does not exist now. All the water coming 
out of the chute now is along the sides of the chute, 
pooling up where those wedges want putting in. 


31360. Although you say they are:considerable, they 
are inconsiderable compared with the total volume 7— 
I think so. 


31361. I suppose since you have sedimented your 
sewage, you have less trouble with the deposit in the 
chute ?—I say we have no trouble with deposit in the 
chute at the present time. We gather the deposit in the 
chute about once a month, and it gets less) We knew 
there was some in the chute, five or six inches, in spite of 
all our cleaning, because the cleaning was before the sedi- 
mentation was started, but since the sedimentation that 
is getting less and less. 


31362. Then your difficulties with a properly con- 
structed chute would probably be scarcely appreciable 
in future, with sedimentation ?—I think not, because if I 
constructed a new chute, I would construct it in two 
separate conduits. 

31363. Can you tell us at the present moment whether 
there is any discharge independent of the chute at any 
time from your Works ?—Yeg, Sir, there is. 

31364. It is alleged you have a channel from one of 
your reservoirs that is occasionally used, and a considerable 
discharge takes place at times ?—Yes. 

31365. What is that discharge, and when does it take 
place ?—If you look, Sir, at the first page of that you will 
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see the volume of sewage treated there. The second 
item, the average daily, is 19°83 millions; that is for the 
twelve months, compared with 15,500,000 of daily dry 
weather flow. That is actually what has gone through 
the sedimentation tanks, and measured by automatic 
gauge it gives a record diagram, from which the area is 
taken out every day and the quantities put down. You 
will see the quantity treated every day in these sheets of 
analyses, or rather every week. From that, Sir, you will 
see we have treated a very large proportion of storm water 
to have got the average up to nearly 20,000,000. We 
can pump about three times our sewage flow into the tanks. 
It is only when the pumps will not take the total quantity 
of water coming down that we have to discharge into the 
pond at the side of the tanks. 


31366. That is really a storm overflow of beyond three 
volumes ?—Yes. 


31367. Is that so ?—That is so, and that at the present 
time has to be discharged through a penstock on to the 
slobland, because there is no connection with the chute. 


31368. May I take it then that at the present moment 
the Corporation of Belfast is sending through the chute 
up to three volumes of its dry weather flow ?—Yes. 


31369. That there is discharge from the thing I have 
referred to, except when you get beyond a certain volume ? 
—That is so. Probably I am not correct in saying that 
when the men are working on the chute repairing; that 
is at the low spring tides. On such occasions we have to 
stop using the chute. It is only for two or three hours 
at a time. The flow on those occasions discharges into 
the side pond, and that will be a small addition to the 
quantity I have stated. 


.31370. So that the ineffectiveness of your chute adds 
to the frequency of this irregular discharge ?—Yes, Sir, 
but it is a bagatelle compared with the quantity treated. 


31371. (Chairman.) Then again it has been brought 
before us that the storage area is not sufficient ; that you 
ought to have larger reservoirs and tanks. I presume 
you very often discharge ; in fact at all states of the tide, 
do you not ?—At the present time, because we are carry- 
ing out the work for which we have borrowing powers ; 
that is to construct extra sedimentation tanks. We have 
sedimentation tanks now the volume of which is 4,500,000 ; 
we are putting in another 3,250,000 for sedimentation. 


31372. (Colonel Harding.) When will they be at work ? 
—I think the contractors have another six months to 
run yet. They have only just started construction. 
The contract has been let for the construction of the tanks, 
and the contractor is at work now. 


31373. Will they furnish the capacity which was 
suggested by the Health Commission ?—Yes, Sir, it 
gives us twelve hours’ flow for sedimentation, and then 
we are constructing ponds for the storage of the effluent 
so that we shall only discharge through the first three-and- 
a-half hours of ebb. 


31374. Then the question arises, will your present 
conduit be capable of discharging within the permitted 
hours, not only the dry weather flow, but this additional 
storage ?—About three times. We are storing about 
three times, and the chute would discharge, except when 
the ebbs are bad, at the rate of three times the daily flow ; 
but I do not think it matters materially if we cannot 
always discharge it in one tide, because when we are 
providing for storing three times the daily dry weather 
flow for eight hours, I think there will be very few occa- 
sions where you will have rainfalls of that extent over such 
a long period, so that what we cannot discharge in one 
tide, we will probably be able to discharge the next. 


31375. And you are providing that enclosed area for 
the purpose of sewage storage ?—Yes, Sir. 

31376. Is that going on now, or is it simply a thing 
you propose to do ?—Oh, no; one pond is formed; the 
western pond is formed. Men are now concreting it. 
The eastern pond has been formed a long time, that is the 
one we use for storm purposes. It is to be concreted, but 
we cannot do that until we have got the western pond 
available. 


31377. Then within what period of time do you antici- 
pate that the works which have been sanctioned by the 
Local Government Board—and which I suppose are 
pretty much the same as were recommended by the 
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Health Commission—will be fully carried out ?—They 4Jderman J. 


will be completed this year. King Kerr, 
31378. The whole of them ?—Yes, Sir. ee = 


31379. (Mr. Tatton.) Shall you precipitate or simply Crawford 


settle the sewage ?—Settle it, Sir. iba At 
31380. (Colonel Harding.) I see you are sending out Cutler, ‘ 
180 tons a day of sludge to sea ?—Yes, Sir. M.Inst.C E., 
Mr. WE. 


31381. (Mr. Stafford.) You are doing that now ?—We pipe 
have been doing it since October, 1908. I thought it p 9, TLC 
rather more, but that is what it averages out. FCS. . and 


Mr. John 


31382. Are you making any provision for the possibility Hawthorne 


of precipitating ?—Well, it would not be difficult to add py ppp, 
the plant. We have considered that in laying out the "2 

scheme, and there is plenty of ground to put down any 16 Feb., 1910. 
apparatus we require for precipitation plant. 


31383. You think it might be a very wise thing to do 
in case you had to precipitate later on ?—Yes. 


31384. (Chairman.) There is a question I should like 
to ask Dr. Adeney, if he is aware of any evidence that 
can be given on the growth of ulva in crude sewage or 
in dilute crude sewage, and in the diluted sewage effluent ? 
—(Dr. Adeney.) Well, I-have no experiments of my own 
to refer to, Sir. Of course, I have had the wlva nuisance 
constantly under my notice, being a resident near Dublin. 
We have it on several parts of the coast, and wherever my 
observations have been made, especially at Clontarf—the 
old condition of Clontarf foreshore was an extremey good 
object lesson. There you had open sewers discharging 
on to a flat foreshore and wherever you had these open 
sewers discharging there was a tendency, if the discharge 
were sufficient, to produce a state of gross pollution. 
Then immediately round that, where the pollution became 
less serious, in other words where I would say aerobic 
fermentation was going on, a luxuriant growth of ulva 
was to be noticed. 


31385. It is dilute crude sewage ?—What I think the 
most favourable condition to be is the deposit of sewage 
solids. They ferment slowly and give off the food material 
in a concentrated form, which the ulva receives before it 
becomes diluted with large volumes of sea water.. 


31386. Do you think any material advantage would 
be gained from filtering the deposited sewage ?—From 
Belfast ? 


31387. I am speaking of Belfast.—I have gone into 
that matter quite recently, within the last fortnight, and 
I have come to the conclusion that there would be no 
benefit whatever, certainly not if the scheme of reclaiming 
the sloblands, as suggested by Mr. Cutler, be adopted. 
I went over West Bank with Mr. Cutler and Dr. Haw- 
thorne the other day, and there was no sign of serious 
pollution or of deposit of solid matter near the buoy 
No. 10 on the West Bank. There is really no sign of 
serious pollution there at all, and I do not understand 
myself how solid matter could get beyond the Channel, 
No doubt liquid matter might get over, but owing to the 
shallowness of the water it would become mixed with 
the tidal water very rapidly and become very much 
diluted. I do not think it would by itself seriously affect 
the southern shores of the Lough. 


31388. (Mr. Stafford.) It gets into the Channel, does 
it not ? 


31389. (Chairman.) Which channel ? 


31390. (Mr. Stafford.) The Victoria Channel ?—The 
Victoria Channel. You see the experience of Dublin is 
very suggestive. In the old times when sewers were 
discharging the whole of the Dublin sewage into the 
river area in a crude state, the solids were all deposited 
within the river area, and that was with certainly double 
the tidal current and in the direct tidal current. No 
deposit of sewage solids was noticeable about one mile 
below O’Conneil Bridge, so that I do not see myself how 
a lateral deposit, as it were, could extend beyond the 
deep water channel in Belfast. 


31391. Asa matter of fact, has it not gone into the 
deep water channel—as a matter of known fact ?—That 
is quite possible. 


31392. Have not the Corporation had to pay the 
Harbour Board very heavily for this ?—That is Belfast. 


31393. Yes ?—Well, I do not know. (Mr. Cutler.) 
Yes, contrary to my advice. 
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31394. But they have had to pay £6,000 for the damage 


the south bank are largely due to direct sewage con- 
done to this channel ?—Yes, Sir. 


tamination from the other shore, and evidence has been. 


Alderman J. 
King Kerr, 


MT. , D., f rs "2 31395. I am sure they did not do that in Belfast with- brought before us that foeces in the natural condition. 

‘Cranford out very good reason ?—(Dr. Adeney.) My point is this, WTS found there on the shores. Do you think it is 

McCullagh, The Belfast sewage has been subjected to sedimentation possible for such to have come from the main discharge 

Mr. H.’A. since 1908. I was much surprised at the beneficial Of Belfast sewage ?—(Mr. Cutler.) I think it is totally 
Cutler, — results which have followed. Furthermore, the recent impossible. 


M.Inst.C.E. discovery of the fact that the chief nursery for the ulva 31408. Then will you tell us why ?—I know the.alle- 


ie ] Wade is situated on the slobland, lying between the Kinnegar gation has been made before by the Harbour Engineer, 
D Se ae g., and Connswater, has led me materially to alter my views and I think by Mr. Harrison’s advisers, and because of 


F.C.S., and a8 regards the extent to which the sewage from the 


the allegation I had float experiments made to determine 
Mr. John wooden chute has contributed to the wlva nuisance that 


that very point, and here is a chart, Sir, showing some: 


Hawthorne, has been experienced along the southern shores of the 
Lough. Before this discovery and before my recent 
visit to the Lough, I surmised that the wlva largely grew 
in the attached condition on the West Bank, and drew 
its food supplies from the sewage discharged from the 
chute, but on examining the West Bank a few days ago, 
I could discover no indications of the growth of ulva upon 
it, and it now seems to me that the greater portion of 
food material for the ulva growing on the bank in the 
Tillysburn district must be coming from elsewhere, pro- 
bably from the Connswater and from the Lagan. That 
is what occurs to me. I mean the material which goes 
to promote the active growth of this weed on the slobland 
lying between the Kinnegar and Connswater. 


31396. But the Connswater and the Lagan have been 
discharging there for very many years ?—Yes. 


31397. A great many years, and what was the condition 
of affairs upon that Tillysburn bank before Belfast sewage 
was taken out of the Lagan ?—I do not know, I can only 
speak from the present conditions so far as 1 have observed 
them. 


31398. Mr. Cutler, could you not tell us that either ?— 
(Mr. Cutler.) No, Sir; I think there has been a nuisance 
there for a great many years, but whether it has become 
more acute or not I cannot say. People say it has, but 
I think they are more fastidious than they used to he. 


31399. (Colonel Harding.) Assuming that there is a 
discharge trom your sewage works which would pass down 
the Seal’ Channel, do you think it is possible that the 
suspended matter from such discharge would be carried 
across the Victoria or the old Channel, and get deposited 
on the Tillysburn area ?—I do not, Sir, and moreover I 
do not think the sewage is carried that way. I have 
some charts here that are rather interesting bearing on 
that very point. 


31400. I should like just to pursue this very point. 
You know that it is alleged by certain witnesses who 
have come before us that the muddy deposits on the 
south shore, the Tillysburn area, do not consist me-:ely 
of food vegetable matter, but consist partly, and they 
say largely, of direct sewage deposits from the great 
main outfall; that is the allegation ?—Yes, Sir. 


31401. I merely wanted your opinion as to how far it 
is possible for the suspended matter, from your main 
outfall, whether it be discharged within the area of the 
Seal Channel, or whether it be discharged in the White- 
house Roads to get across thers, what is the condition 
of the suspended matter. It is one point of alleged 
evidence brought before us that considerable quantities 
of foeces were found on the south shore. I would like to 
ask how it is possible for such to survive your pumping 
operations ?—It is not, Sir. You have the pumping and 
the screening operations, and, of course, in addition you 
have the sedimentation, and it is impossible for anything 
of that kind to pass. 


31402. But in the period before you carried out your 
sedimentation would it be possible then ?—No. 


31403. For foeces to survive the ordeal of pumping ? 
It would not, Sir. 


31404. Did you pump the whole of what passed into 
the Lough ?—We did not. 

31405. It would be possible then for such matters, in 
former years, to have reached the south shore 7?—I do 
not think so, Sir. 

31406. Which had not passed through the pumps ?—I 
do not think so, Sir. (Dr. Adeney.) In my experience it 
would be absolutely impossible for any of the domestic 
sewage to survive in bulk form such a long tract of water, 

31407. I wanted the opinion of Mr. Cutler upon this, 
because it has been urged that the muddy deposits on 


float experiments. (Chart produced). 


31409. Are you referring to some recent float experi- 
ments, or to those which were carried out by you and 
Protessor Letts ?—No, Sir, since then. I started the 
floats from the part of the chute where the Seal Channel 
crosses it at every half hour of the tide, and if you look 
on that chart, Sir, you will see where those floats go to. 


31410. (Chairman.) It might be well to mention to you, 
Mr. Cutler, that we have had data given to us of float 
experiments carred out under similar conditions to these 
where the effect was quite contrary to what is shown 
upon the map you have submitted to us ?—Well, I will 
show you something besides that presently. I was there 
when these float experiments were made. You see several 
of the floats approach the Victoria Channel near the Sea 
Channel and stop there, that is on the latter part of the 
tide, they did not go into the Channel at all. Isat in 
a boat about an hour and a half, stayed there about half 
an hour after the tide had changed. Five or six of the 
floats from memory had got as far as the junction of the 
Seal Channel with the main channel, and they stayed 
there bobbing about and did not move any further. 1 
came to the conclusion then, Sir, that the current in the 
main channel was stronger than in the Seal Channel, 
which would not allow them to pass. 


31411. (Sir William Power.) What were the conditions 
of wind then ? 


31412. (Mr. Stafford.) The wind was east ?—The wind 
was east, and it was very light. 

31413. (Colonel Harding.) From what period was this 
experiment ?—From high tide to low tide. 


31414. One day ?—Yes, Sir. 


31415. It is quite conceivable that, tried under different. 
conditions, different results would be obtained ?—Quite- 
so. I thought so myself, but to try and determine this 
point I carried out another series of experiments. I put: 
floats into the Seal Channel about 100 yards back from 
the main channel, and this is the result I got then, Sir 
(indicating on chart). 

31416. (Mr. Stafford). What was the state of the wind. 
then ?—It is given there. 


31417. ‘‘ Wind south-west, very light.” 
prevailing wind ?—I think a south-west, Sir. 


What is the 


31418. (Chairman.) Is it really worth while spending 
time on this? The question that interests us is, does: 
Mr. Cutler think it necessary to go past sedimentation ;. 
does he want filtration ?—I want what is best for 
Belfast. 


31419. (Mr. Stafford.) The only interest really is the 
other series of float experiments we had on the other side. 


31420. (Chairman.) I think we can simply say there is. 
evidence on both sides; some float experiments show it 
going across the Victoria Channel. 


31421. (Mr. Stafford.) They would look like trained’ 
floats ?—The first float experiments were made with 
loaded wooden floats, and they were standing two or 
three inches above the water with a very small flag. 
Those were the experiments carried out with Dr. Letts, 
but I was satisfied the wind had a considerable influence: 
on those floats. After that I used oranges, because the: 
specific gravity is very much the same as water. We 
had the greatest trouble in following them. That was. 
the nearest approach I could get to a float which would. 
not be influenced by the wind. 


31422. (Colonel Harding.) Assuming for the moment. 
that at times there are conditions which would carry 
matters from the main outfall across both Channels to- 
the south shore, do you think it is possible from your: 
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experience of the suspended matter in the sewage, that 
the sewage could travel so far without being deposited 
on the way ?—I do not think so, because the silt carrying 
capacity of a water is dependent on its velocity. The 
greater the velocity the greater the silt carrying capacity 
‘it has got. The velocity in the water over the slob is 
Jess than the velocity in the channel naturally, and any 
solids which would not get deposited in the slack water 
could hardly be deposited in the quicker running water 
in the Channel. No; if there was any foecal matter dis- 
covered on that shore, Sir, I should say it came from the 
discharge from the shipyards, or it might have come 
from Connswater, and those are the only two places I 
could conceive where fcecal matter could’ come from, 
fee it came from Holywood or Cultra or the Sydenham 
outlet. 


31423. Then, are we to take it that in your opinion 
the suspended matter, at least from your discharge, does 
not affect the condition of the south shore ?—It does not, 
Sir. I think the character of the mud without much 
observation would prove that our solids were deposited on 
the Antrim shore and this would be patent to anybody 
walking along the chute, from the smell of it. But you 
never get the same characteristic smell on the southern 
shore. I have never noticed anything like it. You may 
get particles of foecal matter showing there ; it will only 
be from Sydenham or Connswater, or the shipyards or 
Holywood or Cultra. 


31424. Now you have obtained some experience in 
sedimentation ; do you suggest to us that in your opinion 
it will not be necessary for your Corporation to carry 
out processes of filtration ?—I think, Sir, if you go any 
further it will not stop the nuisance. 


31425. You think that further purification would not 
reduce the nuisance from ulva decaying material ?—I do 
not think so. 


31426. (Chairman.) I think Dz. Adeney is of the same 
view ?—(Dr. Adeney.) Yes. 

31427. (Colonel Harding.) And I would like to know 
whether you include the substitution of an effective 
chute in your proposal in forming that opinion ?—(Mr. 
Cutler.) It does not really influence my opinion, because 
I think the chute is acting efficiently enough in that 
respect now, but I would include a new chute if we were 
not going further than sedimentation ; I would certainly 
say, put in a new chute. We will have to put in one 
before long; this one may collapse, and if we put in a 
new chute it will be available. 


31428. Given sedimentation, given regularity of dis- 
charge, and given an effective chute, your opinion now 
is that it would not be necessary for the Corporation to 
carry out processes of filtration ?—I do not think so, Sir. 


31429. (Chairman.) You will combine those with the 
reclamation of the slob lands ?—Yes, Sir, or with the 
collection of the weed. I think my corporation should 
carry out anything with regard to the sewage that would 
reduce the nuisance. If it is your opinion that it is our 
sewage that causes the nuisance, I say by all means 
purify it if it will get rid of the nuisance. It is the nuisance 
that we want to get rid of, it is not that our sewage is 
in the Lough. 


31430. (Mr. Stafford.) Do you say the sewage has 
nothing to do with the process ?—I do not say that. 
We are putting nitrogen into the Lough; nitrogen in 
any form causes the weed to grow; if we did not put 
our sewage in you would still have nuisance from the 
ulva. 

31431. (Mr. Tatton.) What head is required in the 
chute to get that three volumes through ?—It varies 
considerably ; I cannot tell you that from memory, 
but our surface water in one of our ponds will be 17 and 
in the other 15, and the average high-water spring tides 
is 13-25. 

31432. What is the level of the chute /—That hardly 
affects the question, but it is below low water mark ; the 
bottom of the chute is about ordnance datum. 


31433. Do you get pressure on the chute; you have 
to put it under pressure to get the water through ?—Yes. 


31434. (Mr. Stafford.) It has been alleged you have 
not sufficient head on that chute, not sufficient pressure, 
that it does not clear the chute ; you have not sufficient 
head on it to clear the chute ?—At the present time we 


are discharging continuously, and it only gives a very Alderman J. 
small velocity. If we discharge during three and-a-half King Kerr, 


hours of the ebb we will considerably increase that M.D., SEP a 
velocity Councillor 
' Crawford 


31435. (Colonel Harding.) Would your chute stand it ? McCullagh, 
1 


—That is what I am doubtful about, but we will make Mr. (2 beri ls 
it stand it. Cutler, | 
M.Inst.C.E., 


31436. (Mr. Stafford.) Would it not blow the top off? a7, Ww. RF. 


—I do not think it will. Adeney, | 
31437. When was this chute cleaned and put in such ae L. i 

excellent order ?—It was cleaned some twelve or eighteen j re “thm 

months ago. Hawthorne, 


31438. That is before the visit of the Commissioner ?— B.A., Ph.D. 
Yes, Sir; I think you saw a considerable quantity coming reas 
down the sides of the chute. I admit it is coming out 16 Bete Le 
too; it is coming out through these places where it was a 
not wedged. 


31439. We had some considerable doubts of the amount 
coming out of the end ?—It looks much, but it is not 
much considering the size of the chute; 16 ft. by 4 ft. 
I went along it after you were there, half the chute had 
been rewaled all through, the old wedges had been taken 
out; it had not been rewedged. 


31440. (Colonel Harding.) What have your Corpora- 
tion spent over the repair of the Chute, during the last 
three years ?—Oh! I suppose about £5,000. 


31441. That would be about a quarter of the cost of 
the new chute ?—Yes, Sir. (Dr. Adeney.) Last week I 
went down this chute about two-thirds of its length. 
There was one big leak I noticed, and a number of very 
small ones ; there was one decided leak for a long distance. 
(Mr. Cutler.) That is one which has occurred during the 
last month. We had a lift on the chute about a month 
ago. 

31442. (Mr. Stafford.) It did not impress any member 
of the Commission very favourably, I may say ?—I am 
sorry, Sir; it has been a baby of mine for the last four 
years. 


31443. It was suggested yesterday that you ought 
to carry the chute out to the 1 fathom line. Is there 
any benefit in doing that ?—I do not think so, Sir. I 
do not think that there is any better possible position 
for the chute than its present position, and I do not think 
we gain anything by taking it out further; it could not 
possibly benetit the County Down shore. 


31444. You would get a deeper water ?—Naturally, 
we would get a deeper water. 


31445. And a better current for taking it away, that 
is the suggestion ?—Well, I am not prepared to speak 
as to the current, because I have not carried out float 
experiments with regard to that, but I do not think 
there would be any benefit in taking it out further. 


31446. You might possibly look into the questiom 
whether there would be any benefit in carrying it out 
further. I think it was rather impressed upon us that 
there might be a distinct benefit in carrying it out further ? 
—I will. The benefit would only be to the Antrim shore, 
it would not be to the County Down shore. 

31447. Another point of criticism was the tanks, the- 
capacity of the tanks ?—The present capacity ? 

31448. The capacity when you have furnished your 
present works ?—Well, we were asked for a twelve hours 
flow and we are putting it in. And there is another 
thing to be considered if we are to pond our effluent for 
eight and-a-half hours, surely there ought to be sufficient 
sedimentation. In my opinion the tanks are too big. 
You have a second period of sedimentation in the ponds. 
We have far too great a capacity for sedimentation, in 
my opinion. 

31449. Just one other point. The Sydenham and 
Knock sewage, taking that, what is your view about 
that ?—I am remodelling my scheme now. Members of 
my corporation have talked it over, and I have got instruc- 
tions to prepare a scheme for taking the Sydenham 
sewage into the main outfall works. 


31450. (Colonel Harding.) The whole of it ?—Yes, the 
whole of it. The capacity of the sewers in the city is 
too small to take the portion of the Sydenham drainage 
that they are taking now. That frequently leads to 
flooding, but what I am proposing to do if we decide 
upon taking it to the main outfall works is to take the 
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whole of the sewage to the Sydenham pumping station 
which is already erected. 


31451. (Mr. Stafford.) The whole Sydenham and 
Knock ?—Yes, the whole of it to that. To lay the pump- 
ing main from that station right away to the Queen’s 
Bridge, or near the Queen’s Bridge, where the syphon 
crosses the Lagan. And then in connection with the 
flood scheme I have recommended my corporation to 
carry out, there was to be a pumping station on the Lagan 
syphoned so as to relieve 


31452. I do not think you need go into the details ; 
there is a possibility of bringing it in ?—Yes, Sir. 
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31453. And you probably would find you would have 
to make new sewers, as the capacity of the present sewers 
are insufficient ?—Yes, Sir. 


31454. (Colonel Harding.) You have abandoned the 
Sydenham scheme which was proposed two years ago ?— 
No, Sir, it is not abandoned; I am preparing a scheme 
for dealing with it at the main outfall works. When I 
have got that completed and the estimate prepared, then 
my corporation will consider the possibility of doing it. 

31455. (Chairman.) We are very much obliged to you 
for so kindly coming before us and giving us so much 
information. - 
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Mr. Ropert THomeson, M.P., the Chairman of the Belfast Harbour Commissioners ; and Mr. W. RepFERN KELLY, 
M.Inst.C.E., the Engineer-in-Chief to the Belfast Harbour Commissioners, called in; and Examined. 


31456. (Chairman.) I have to thank you for the 
facilities you gave our officers and ourselves when in 
Belfast ?—(Mr. Thompson.) It was quite a pleasure to 
me. The City Corporation did not wish us to interfere 
in this matter beyond a certain point, so we kept out of 
the way, as it were, when you were in the town. 


31457. You, Mr. Thompson, are Chairman of the 
Harbour Board Commissioners ?—Quite so. 


31458. And, Mr. Kelly, you are Engineer to the Board ? 
—(Mr, Kelly.) Yes, Sir. 


31459. We have received your statement, and have 
all of us, I think, studied it. It will be convenient if you 
put that in; we will get it on the Minutes, and then we 
can discuss the various questions as they arise, not neces- 
sarily in the order they are here, but in some other order 
perhaps ?—Yes, Sir. (The following Statement was handed 
on.) : 
1. As regards the causes of the nuisance which is ex- 
perienced at times in the case of Belfast Lough, there can 
be no doubt that the primary cause of the nuisance is 
the improper disposal of the sewage of the city ; and the 
secondary cause is to be found in the rapid and formidable 
growth of the wlva latissima, a prolific seaweed, which, 
as is well known, thrives upon sewage matter. 

2. And as to the second point: The means whereby 
the nuisance can be avoided is, naturally, the removal of 
the cause. 

The improper disposal of the sewage of the city is the 
result of the imperfect methods adopted by the City 
Corporation in the carrying out of the Main Drainage 
Scheme, for which they secured Parliamentary powers 
in the year 1887. 

By the Main Drainage Act the City Authorities made 
themselves responsible for, among other things, the con- 
struction of a proper and sufficient storage reservoir for 
the sewage pending its discharge within certain well- 
defined statutory periods into the tideway. 

They also bound themselves to provide a proper and 
sufficient outlet culvert, from the Main Drainage Station, 
whereby the sewage of the city was to be conveyed into 
the tideway in the vicinity of Whitehouse Roads. This 
outlet culvert took the shape of a timber structure, 
commonly known as “the chute,” and consisted of a 
rectangular boxing divided by a mid feather into two 
compartments, each of which was to be 8 feet wide by 


4 feet in depth, and the total sectional area of which 
chute was to have been 64 superficial feet. 

The storage reservoir was only designed for the impound- 
ing of 5,000,000 gallons; no provision having evidently 
been made for the natural increase of the population. 

The chute was, from the first, imperfect in design, and 
in construction, and completely failed, becoming abso- 
lutely choked up in the month of December, 1904. 

The failure of the chute led to the escape of the sewage 
into the tideway, along all points, throughout its length, 
other than the point of discharge provided for by the Act 
of 1887. 

The sewage thus released flowed over the sloblands, 
large quantities finding their way into the Seal Channel, 
and thence to the Victoria Channel, Musgrave Channel, 
and Old Channel, eastwards of the Victoria Channel, and 
immense quantities of sewage sludge were deposited in 
these channels and on the sloblands adjoining. 

The deposits in the navigable channels had to be re- 
moved at the cost of many thousands of pounds; but 
the deposits on the sloblands provided that nourishment 
which is so essential to the growth of the evil weed known 
as ulva latissima. It would, therefore, seem to be scarcely 
necessary to go farther afield in order to discover the 
palpable cause of the nuisance which forms the subject 
matter for the forthcoming enquiry. 

Besides the sewage matter which by extrusion from 
the various openings in the dilapidated chute found its 
way into the tidal waters of the Lough, the City Author- 
ities have been obliged, owing to the failure of the latter, 
and the ever increasing quantities of sewage to be dealt 
with, to discharge at any, and at all times, as might be 
found by them expedient, crude sewage into the tideway, 
notwithstanding the obligation imposed upon them by 
the 1887 Act, to only discharge sewage during certain 
well-defined periods, and always whilst the tides were 
on the ebb. 

Were it not for the extensive tracts of sloblands on both 
sides of the navigable channel which were alternately 
exposed to tidal and atmospheric influences, and upon 
which this improperly controlled escaping sewage became 
precipitated, the nuisance would of course have been, 
comparatively speaking, trifling; yet the existence of 
such a vast spread ground had to be counted with, and 
measures to prevent the indiscriminate escape of the © 
sewage should have been resorted to by the responsible 
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authorities before the evil became so serious as it has 
actually proved to be. S 

ri to the remedy or remedies, for the evils complained 
of :— 

The most effective remedy, and the most practicable 
would be the treatment of the sewage at the Main Drainage 
Works in such a manner as that the highest possible and 
reasonable standard of purification of the effluent could 
be attained before discharging it into the tideway. 

Such a standard of purification could not conceivably 
be attained by precipitation alone. 

Again, a remedy might be found in the reclamation 
of enormous tracts of foreshore, but, to be effective, such 
reclamation would require to be carried beyond Cultra, 
on the County Down side of the Lough, and Macedon 
Point, on the County Antrim side of the Lough. The 
expense incurred in the carrying out of such an extensive 
reclamation would render such a scheme utterly im- 
practicable, independent of the injurious effects which 
such a vast reclamation would have upon the navigation 
of the approaches to the inner harbour. ; 

In dealing with matters as they now stand, the City 
Authorities find themselves in a very difficult any trying 
position, as, in order to dispose of the sewage of the city 
in the manner prescribed by the Act of 1887, the existence 
of the outlet chute becomes a practical necessity. This 
chute is, however, useless for the purpose for which it was 
originally intended, viz., that of carrying the sewage of the 
city into deep water in the vicinity of Whitehouse Roads. 
If the chute must still be resorted to as an outlet for the 
partially purified effluent, it would require to be replaced 
by a staunch and reliable structure, composed of either 
metal work or reinforced concrete, and its sectional area 
would also require to be increased. 

The existing chute, is under present conditions, in- 
sufficient to deal with the sewage discharge during the 
statutory periods, and it has a strong tendency to silt 
up. 
To the failure of this chute may be attributed, to a 
very large extent, the existence of the nuisance at present 
under consideration. In consequence of the disruption 
and the exudation of the sewage matter through the 
various rents in the structure, large volumes of crude 
sewage have been spread over the sloblands, and much 
of it has, as well, found its way into the navigable water- 
ways of the harbour. 

Owing to the insufficient capacity of the chute,discharges 
of crude sewage direct into the tideway in the vicinity 
of the Main Drainage Outfall Works, naturally resulted 
and, as one of the consequences of the disruption of the 
chute, sewage has been, for many years back, conveyed 
through improper channels to various points of the fore- 
shore on both sides of the Lough, and became precipitated 
upon those lands in slack water. 

As to the question of the effect which extensive mussel 
beds may have on the promotion of the growth of the 
ulva, as has been suggested by experts associated with 
the Royal Commission, there can be no doubt that mussel 
shells would afford good anchorage for the weed, but it 
must not be forgotten that the ulva has been found to 
thrive in places where there are no mussels to be found. 
Sand affords a good anchorage for the ulva but not perhaps 
so good as would the mussel shells. The growth of the 
ulva is more in evidence on a sandy toreshore than it is on 
a soft, sleetchy, or muddy slob. This weed invariably 
thrives better in situations where it can secure a good 
anchorage. 

Ulva latissima will grow on one place on the foreshore, 
and, on being disturbed by atmospheric or tidal influences, 
or both, will be carried to another place where it will be 
heaped up, and, by the natural process of decomposition, 
will become a serious nuisance, more especially during 
warm weather. 


31460. As regards No. 1 of the statement, you speak 
of the primary cause of the nuisance being the improper 
_ disposal of the sewage of the city; and the secondary 
cause is to be found in the rapid and formidable growth 
of the wlva latissima. Then you say: ‘“‘ The deposits 
on the slob land provide that nourishment which is so 
essential to the growth of the evil weed known as 
ulva latissima.”’ Therefore, I take it that your attitude 
as to that is something of this kind: that in the view of 
the Harbour Board the County Down foreshore nuisance, 
of which we have heard so much, has been due less to 
sewage pollution or to ulva growth, acting each as a 
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separate agent, than to both as agencies operating in 
conjunction ? The sewage pollution, per se, is not likely 
to have been the cause of pronounced nuisance, and that 
on the other hand ulva would not have become extra 
abundant and unusually vigorous, and as a consequence 
the cause of definite nuisance, but for the exceptional 
degree to which this weed has been nourished by sewage ? 
Is that practically your attitude ? We have heard that 
from various sources, not altogether unanimously, but 
it has been the contention which has been constantly 
before us ?—(Mr. Thompson.) Quite so. We _ believe 
that to be correct, Sir. 


31461. Then I go on to the next point. Further, we 
understand that the Harbour Commissioners urge that 
the Belfast Corporation, through disregard of their obliga- 
tions under Acts of Parliament in this matter of sewage 
disposal, have caused, or at least have conduced to, the 
County Down foreshore nuisance, and in addition have 
caused no small detriment to the navigation channels 
under the jurisdiction of the Harbour Board, by abundant 
deposit in these channels of sewage solids ?—We were 
obliged to carry on dredging operations to keep the channel 
clear to a very large extent. 


31462. That being the case, it would be convenient 
first to take the obligations undertaken by the Corporation 
in the matter of sewage disposal, and the degree to which 
the Harbour Board consider those obligations have been 
neglected or evaded ; and having done that we might take 
the result of such neglect or evasion; (a) as conducing 
to the foreshore nuisance; and (b) as causing silting 
up of the navigation channels. Then will you proceed 
first to state what you consider have been the obligations 
in the matter of sewage disposal of the Corporation ?—In 
1887 the Corporation took powers to carry out a main 
drainage scheme. Tne population of Belfast was much 
smaller then than it has come to be since. I think the 
population at that time was only 247,000, or there- 
abouts. They erected pumping stations for lifting the 
sewage to pass down a chute. That chute is a wooden 
structure about a mile long. Then there was a cut made 
from the mouth of the chute, about a quarter of a mile 
in addition to that. With the increase in the population, 
and still further by an increase in the number of houses 
that were contributing to the sewerage of the Town, in 
1889, under the Act they obtained, they took powers 
to compel small householders to put in water closets, 
and I think 22,000 water closets were introduced at that 
time in that way. Well, that increased the volume of 
sewerage immensely. There was no adequate provision, 
or no provision, made for the increase passing through 
this chute; consequently it became unable to vent the 
quantity of sewage, and it burst up, and the sewerage 
overflowed all round, and it was passed up by the incoming 
tide instead of going out, I should say, at high tide, or a 
little after high tide, which we thought the receding tide 
would have washed out to sea; but it passed out of the 
chute at all states of the tide, and consequently it was 
passed by the incoming tide on to the slob lands all round, 
and became deposited there more or less; and we believe 
that is the cause of the growth of the ulva latissima about 
which we have had so many complaints, and which causes 
such an offensive smell. 


31463. Under the Act of 1887 did the Corporation 
proceed to re-construct the sewers of the town, and provide 
intercepting sewers to catch the previous outfalls to the 
river ?—They did make an honest attempt at that time 
to broach a system, but you see that system is not sufficient 
for the larger population. The population is now about 
380,000, without any increase practically for the outlet 
of the sewerage. 


31464. That scheme provided for that part of the City 
on the County Down side of the river, I suppose, did it 
not ?—There was a sort of provision made; I do not say 
it was a complete provision, but there was a sort of pro- 
vision made for all the sewerage of the city at that time. 


31465. Then about what date had the intercepting 
sewer been constructed, and the sewage brought down 
to the site of the present Outfall Works ?—Just as they 
could carry out the works after 1887; the main drainage 
scheme was commenced shortly after that, and as they 
could carry out the works, continuing it till they got the 
system complete. They have two pumping stations; 
well, really this is about five years after. 
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31466. Then the Belfast sewage was delivered by the 
intercepting sewers at the Outfall Works ; about 1892 ?— 
That brings us to 1892. 


31467. The chute was not in Dpeeaoe then, was it ?— 
(Mr. Kelly.) Oh, yes, it was. ’ 


31468. About 1892 ?—About 1891 the chute was in 
operation. Well, possibly about that time; I am not 
very sure about that. If you have evidence from the 
Corporation that it was not, I would not say it was. 


31469. We had a witness the day before yesterday who 
spoke of it coming into operation about 1893 ?—(Mr. 
Thompson.) That possibly may be correct. It took 
that time to carry out the works. They got powers in 
1887, and until the works were ultimately completed. 


(Mr. Kelly.) It would be about that time. 


31470, Assuming the sewage was brought down to the 
site of the present Outfall Works before the chute came 
into operation, where was it discharged ?—Prior to the 
formation of the chute and the formation of the new 
sewage system, it discharged into the High Street sewer 
near to the centre of the city, into the River Lagan. 
That was the place where the sewage was discharged in 
great volume. 


31471. Before the chute came into operation ?—Yes. 


31472. That has been intercepted, but discharged 
rather nearer the mouth of the Lagan than before ?— 
That is so. (Mr. Thompson.) Nearer the city than 
before. 


31473. Whereabouts in the city would that be? At 
the foot of High Street, it discharged in the main docks. 
(Mr. Kelly.) In the very heart of the town. 


31474. Then do you consider that at the time the 
chute came into operation the Corporation had fairly 
well provided the necessary plant and tanks for such 
population as existed had in 1887, when they undertook 
the obligation ?—(Mr. Thompson.) I think they made an 
honest attempt then to deal with the sewage of the city 
as it was at that time. 


31475. But in the meantime it had increased, and sub- 
sequently, there was an extension of the city boundary, 
was there not? Was that before 1894 ?—There was a 
very considerable extension of the city boundary, but I 
think what aggravated the evil more than anything else 
was the 22,000 small houses being supplied with water 
closets, instead of continuing to use dry ash pits. That 
increased the volume of sewage immensely; that com- 
menced in 1899, shortly after the passing of the Act of 
1899. In fact, in my own firm we had 120 houses in 
which we had to make the change to water closets from 
dry ash bins. 


31476. Have you any data as to the gradual increase 
in time of the amount of dry weather flow ?—(Mr. Kelly.) 
Increase in volume ? 


31477. Yes, volume now as compared with that of 
1887 ?—Taking the rate that was given by Mr. Cutler, 
the population of 1887 would be about 247,000, and now 
it is up to 380,000. The provision was originally made 
for dealing with the former population. They had a 
settling tank of about 5,000,000 gallons, which meant 
10,000,000 gallons they were dealing with per day. That 
has long since ceased to be sufficient, and the result 
is that they had to discharge at all times of the tide. 
This irregular disposal of the sewage has been going on 
for many years ; it is going on still. 

31478. Besides the increase of the population, there is 
an increase of the amount of sewage per head of popula- 
tion, owing to the substitution of water closets for privies ? 
—(Mr. Thompson.) That is a very important factor. 


31479. (Colonel Harding.) With regard to an answer 
you made to a recent question, Mr. Kelly, you spoke of 
a settling tank; it was really a storage tank ?—(Mr. 
Kelly.) I izould have said a storage tank. 


31480. Any matter in it was at once let into the sea; 
nothing was removed from the sewage ?—No precipita- 
tion. 


31481. The whole sewage matter was discharged ?— 
It wes simply a question of deposit ; ponding, and dis- 
charging into the tideway. 


31482. The object of the tank was simply to store the 
sewage ?— That is quite right. 
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31483. So as to ensure this discharge within permitted 
hours ?—Yes, quite so. (Mr. Thompson.) And that is a 
very important factor, Sir. We hold that, discharged 
in the proper hours, it would not do nearly so much 
damage. It is the constant discharge that does the 
damage. 


31484. (Chairman.) Will you tell us what exactly are 
the hours according to the Act ?—They are regulated by 
the tide, Sir. It is shortly after full tide, so that the 
receding tide, the ebb tide, will wash away into the sea 
any sewage mud discharged. 


31485. But not throvghout the ebb tide ?—(Mr. Kelly.) 
Three-anc-a-half hours from the time the tide begins to 
recede, at the end of which time it stops, and then there 
are two-and-a-half hours to allow it to get to sea. 


31486. To allow it to get to sea ?—Of course, it never 
really does get to sea; the currents are too slack. 


31487. At this date when the chute came into opera- 
tion, were you getting any serious pollution through the 
Connswater River ?—The main sewage disposal of Belfast 
has not at any time relieved us absolutely of the Cons- 
water River sewage. 


31488. But do you think that the quality of the water 
contributed by the Connswater has been materially 
improved ?—An effort is now being made to improve 
the Connswater system. There is a lot of sewage going 
into the Connswater River that will in the near future 
be intercepted by a new drainage system the Corporation 
have under consideration at the present time. 


31489. Until recent times then the Connswater has 
been contributing polluted water to the old mouth of 
the Lagan ?—It has, Sir, independent sewage matter, 
to that which finds its way to the Antrim discharge, I 
mean the discharge on the Antrim side of the Lough. 


31490. By the time these outfall works were completed, 
although they did not provide wholly for the increase of 
the population as you represent, did you observe, when 
the chute came into operation, that there was a material 
improvement in the condition of the Lagan from the 
Harbour Commissioners’ point of view? I am not 
speaking now of the foreshore nuisance ?7—Oh, yes; the 
water was very considerably improved so far as the river 
was concerned, I mean the river proper, from the Queen’s 
Island up to the town. There is no doubt whatever that 
a very marked difference in improvement was experienced 
so far as the river was concerned. 


31491. At the date the chute came into operation, to 
what exient eastward had your navigation channel been 
deepened ? Did it exist as at the present time ?—We 
were at the time cutting a new channel. We commenced 
cutting that new channel in 1885, and the Main Drainage 
Bill was promoted in 1887. We finished the channel in 
1891. It was opened in July of that year. The vessels 
were, in the meantime, using the old channel, and the 
water was practically to a very large extent flowing 
through the old channel. Prior to the final opening, 
certain portions flowed through the new channel as it 
was being made. The dredging of the channel was com- 
menced in 1885, and was finished in 1891. 


31492. The opening of the new channel pretty nearly 
coincided with the commencing of the discharge from 
the chute ?—Practically, Sir. 


31493. And did you not find that silting up occurred 
very fast at first, when the chute was in operation ?—The 
chute began to silt up from the very first. In 1899, I 
think it was, the chute was silted up to within about 
18 inches of the top; a 4 feet deep chute. 


31494. About what date do you say ?—1899. The 
chute got completely blocked in the year 1904 at its 
seaward end, but for years prior to that it was silting 
up by degrees, and could not withstand the pressure to 
which it was subjected in order to deal with the volume 
that had to pass through it. It burst up, broke up in 
many places, right along the whole line of the chute a 
mile long. It was a very light structure in the first 
instance, and frailly put together. 


31495. And the chute becoming blocked and imperfect 
in that way, what was the effect on the discharge of the 
sewage 7—Well, Sir, the sewage was discharged then at 
practically all points along the chute on to the slob lands ; _ 
and found its way all over those lands. A certain amount 
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was precipitated on to the slob, and a large amount on 
the beds of our navigable channels. These deposits we 
had to dredge out at a cost of £13,000 or £14,000. 


31496. A great many solids went into the Seal Channel 
and into the Lagan in that way ?—A large portion came 
into the Seal Channel. 


31497. I suppose when that chute became blocked to 
an extent leaving only 18 inches of the opening at the 
end, they did not attempt to pass sewage through it, 
did they ?. Did they have some other outlet from which 
they could discharge the sewage ?—As a matter of fact, 
Sir, the sewage was completely blocked at the seaward 
chute outlet at the end of 1904, and the only openings 
available were openings made, some voluntarily, and 
others involuntarily ; the voluntary openings were those 
which the Corporation made here and there, such openings 
having, in some cases, areas about double the capacity 
of the chute. The capacity of the chute is about 64 
superficial feet, and the entire sewage came through 
those openings as they were being made from time to 
time. 


31498. It was all passed into the sea by way of!gaps in 
the chute; it was not, any of it, let out by a by-pass 
into the Lagan ?—No; not directly passed into sea, 
but then the sewage found its way out before getting 
through the entire length of the chute which was a mile 
long.. (Mr. Thompson.) I think I could explain. The 
Corporation came to us from time to time, and got liberty 
to make .storm overflows into the docks. These storm 
overflows would have been right enough if they had been 
confined to that, but we found sewage matter was coming 
through these storm overflows, and we were obliged to 
give them notice to stop them up; they became just 
main drains practically into the docks. 


31499. Was the result practically they were discharging 
sewage at all states of the tide ?—(Mr. Kelly.) That is 
80, Sir. 

31500. And that lasted for how long ?—It is going 
on yet, Sir. They have not completed their arrangements 
for precipitation, but a large amount of sewage sludge 
is taken to sea now every day. I think they take about 
six or seven cargoes a week, but after all there is still a 
large quantity of sewage going through the openings of 
the chute. However, I expect that will be remedied in 
alittle. I think the Corporation afe now doing their best 
really to get rid of this difficulty. 


31501. The result of that has been that a considerable 
amount of the total sewage—you perhaps cannot say how 
much, but you would say a large proportion—instead 
of being delivered at the end of the chute, has been 
delivered in the course of the chute, either directly or 
indirectly irtto the Seal Channel? Is not that so ?— 
That is so. 


31502. And you think over a series of years it amounted 
to half the total outfall in that direction ? Can you form 
any estimate ?—The only estimate we could form would 
be the approximate quantity of sludge that might be sent 
from the city in a day, or the quantity of stuff we had 
to dredge from the river Lagan, at least within the navi- 
gable channel, approaches to the city. It is very difficult 

to determine how much of that would be ordinary silt, 
normal or natural deposit, and how much sewage, but 
there was a very large proportion of it sewage. 


31503. But did the navigable channel, in the neighbour - 
hood where the Seal Channel adjoins it, become especially 
prone to silt up ?—At that particular time ? 


31504. At that particular part of the channel ?—At 
that particular part of the channel more than any other 
part it very much increased, and in some cases the silt 
was 5 or 6 feet deep. 


31505. Then the sewage in the Seal Channel on the ebb ; 
what course did it take ? Did that pass, most of it, away 
by the navigation channel, or did it cross the Seal Channel, 
and so get into the old channel, and go out through the 
Pool of Garmoyle ? We want particularly to get your 
views about this ?—From the Seal Channel it crossed 
the main channel, and got into the Old channel; some 
portion of it would get into the Old channel. We had 
to dredge a very large portion within the Musgrave 
Channel, a new channel that had been formed some years 
ago. I could show you that much better on a larger 
scale map, (Mr. Thompson.) I think I would like to 
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say that the incoming tide washed the sewage over all 
the channels and all the docks. 


31506. We are coming to operation of the flood tide 
presently, Mr. Thompson. Have you any direct evidence, 
Mr. Kelly, as to the current crossing the Victoria Channel 
from the Twin Seal Island ?—(Mr. Kelly.) Yes, we have ; 
crossing from the Seal Channel here right across to. the 
Musgrave channel to your left (pointing owt on map). 
That is the old channel to your right. We had noticed 
that it crossed over from one to the other, right across 
the Victoria Channel, and that a very large amount of 
silting up had taken place within about 1,000 or 2,000 
feet of the end of the Twin Island. 


31507. You put floats into. the Seal Channel here, 
and they have come across here (indicating) ?—That is 
so. 


31508. (Colonel Harding.) May I ask about this Mus- 
grave Channel? It is in the nature of a dock ?—It is 
not intended to be used as a dock; there is to be a dock 
at its southern extremity, it is only looked upon now as 
an approach to a future dock. It is at present used for 
fitting out those large vessels built by Messrs. Harland 
and Wolff. It is intended mainly as an approach to a 
dock, the construction of which the Harbour Commis- 
sioners (as I believe) will very likely take into considera- 
tion in a very short time. That triangular piece will 
all be devoted to a dock. (Mr. Thompson.) We have 
Parliamentary powers to make a dock at the top of the 
Musgrave Channel, but we have not exercised them yet. 
We intend to do so at a date in the near future. 


31509. (Chairman.) There is no land water comes into 
the Musgrave Channel here at all ?—No, Sir. 


31510. (Mr. Tatton.) What was the direction of the 
wind when your floats came across that ?—(Mr. Kelly.) 
Unless I had the notes of the observations here I could 
not tell you, but we took them under varying conditions 
of wind. I think myself that the Corporation would be 
prepared to admit that the sewage goes over there too. 
They sent down one or two of their officials during the 
time we were dredging Musgrave Channel to examine 
the stuff we were raising by dredging. I do not think 
there is any doubt about. it. 


31511. (Chairman.) You think the last part of the ebb 
from the Seal Channel was crossing the navigation channel 
there ?—I do not think very much of it would get into 
the old channel. A large quantity was, however, driven 
by the incoming tide into the Musgrave Channel, but I 
do not think a very large proportion would find its way 
down to the old channel. The current, you know, is 
confined, practically, mainly to the new channel. 


31512. And it was backed up by the incoming tide ?— 
That is so. 


31513. Then your point comes in, Mr. Thompson, that 
by the incoming tide it would be spread over a wide 
area ?—(Mr. Thompson.) It was all spread over. In 
the shipyards we had complaints that in the hot summer 
weather they were subject to serious injuries by these 
very offensive smells, in connection with ship-building 
works where thousands of men were about. 


31514, (Colonel Harding.) That is here (indicating on 
chart) ?—Workman and Clark’s complained most. of all 
(Mr. Kelly.) These are slobs that are filled up, but this 
is the particular place the workmen complain of ; there is 
a very large deposit on the slob land there. (Mr. Thomp- 
son.) I might state that an inhabitant of Belfast who 
was rather troublesome took action against the Harbour 
Commissioners, in consequence of the nuisance in those 
docks. We fought it through two Courts, and got it put: 
off, but we felt we were in the wrong, and probably if 
he had carried the thing right through we would have lost 
the case. We would have failed in any such action. We 
were the people primarily to blame for having the nuisance 
existing in our docks. 


31515. (Mr. Stafford.) How do you know it was sewage 
mud in the Musgrave Channel ?—It is very easy to dis- 
tinguish, even without analysis. 


31516. Did you have any analyses made ?—We had 
analyses made by Sir Charles Cameron, but, even inde- 
pendent of that, there could be no doubt. The poor 
fellows in the dredger were themselves taken sick occa- 
sionally, working in the thick of this thing, and their 
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food was from time to time so tainted that they had to 
send it off the dredger and were obliged to eat it on the 
Twin Island at some distance away from the dredger. 


31517. Did you make any analyses ?—Sir Charles 
Cameron made two analyses. He made but one visit ; 
I am talking now about the sewage sludge. 

31518. (Chairman.) Similar to that you had been 
dredging up in the old navigation channel ?—You would 
find it fully as bad as that, if you were down near where 
the dredgers were working. 


31519. (Mr. Stafford.) Could these men or you, Mr. 
Kelly, distinguish between the smell of the sewage mud 
and the smell of the wlva deposits ?—The ordinary person 
could not;-I believe I could. When you stir the wlva 
up, and when you get to that black underlying portion 
which gives off such a very nasty smell, it is fully as bad 
as any sewage you could get under your nose. 


31520. Do you think that is the sewage or the ulva 
(offering a vial of fluid to Witness)* ?—That is from the 
ulva. 


31521. That is from the ulva ?—I would imagine it 
was. 


31522. The ulva smell has got some peculiar vegetable 
smell about it ?—Well, I do not know. 


31523. A smell of vegetable decomposition ?—This is 
something like the smell of the wlva when it is stirred up, 
and I think it is even more offensive than the smell of 
sewage; but there is no question about it, that there 
is no ulva where the dredging to which I have just re- 
ferred took place, and where the dredging men got sick. 


31524. (Colonel Harding.) You are speaking now of 
the north side of the channel ?—Of the Seal Channel 
entrance and of the time when we were working there. 


31525. Of the north side of Victoria Channel ?—The 
north-west side of Victoria Channel immediately north 
of the West Twin Island. 


31526. (Mr. Stafford.) Did not your dredgers dredge 
up ulva along those channels ?—No, we never dredged 
any appreciable quantity of ulva; it is generally driven 
on to the banks and deposited there. 

31527. No ulva at all dredged ?—I never heard of any 
ulva being raised by dredging, that is to any noticeable 
quantity. 

31528. There is a considerable amount of pollution, is 
there not, from the water closets connected with the 
Harbour ?—Well, there are very few connected with the 
Harbour Commissioners’ property, but on the Harbour 
Estate tenants have used and are using water closets. 


31529. That is what I mean ?—Messrs. Harland & 
Wolff’s ship-building yard is a case in point. 


31530. That is what I mean ?—We are powerless in 
that respect. We admit there is a large quantity of 
sewage flowing into the tideway from these yards, but 
we cannot get an easement from the Corporation for an 
intercepting sewer. Plans were prepared years ago, and 
we have waited upon the Corporation, but so far we have 
been unable to get an easement. They had already 
arranged to give us an easement in Mersey Street, but it 
appears now, owing to the new arrangements, the re- 
arrangement of their main drainage system, that they 
will have to give us an easement in some other direction 
so that in the meantime we are absolutely powerless. 
‘We have no means of disposing of the sewage sent out 
by Messrs. Harland & Wolff, and Messrs. Workman 
Clark & Co., Ltd. Messrs. Harland & Wolff send out a 
great deal, but Messrs. Workman & Clark very little, 
the latter using the earth closet system. 


31531. You state somewhere that there are 10,000 
water closets discharging from the Harbour ?—There 
were 10,000 men. (Mr. Thompson.) That would be 
absurd ; 10,000 water closets. 


31532. 10,000 men ?—(Mr. Kelly.) The excreta from 
10,000 men. Yes, we admit that is so, but we have no 
proper means of disposing of this sewage as we should 
like to do. 

31533. Where is that discharged ?—The main portion 
of it is discharged into Abercorn Basin. That is the 





* The sample submitted to witness contained debris from 
the ay of the London Water Supply mixed with London 
supply. 
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Abercorn Basin there. (Indicating on plan.) There is a 
large drain here which we laid for the purpose of draining 
what we call the Ballymacarrett property. This drain 
is really under Messrs. Harland & Wolff’s Works, inside 
their own grounds. This firm has without the Com- 
missioners’ knowledge or consent sent their sewage into 
it, and it comes through the Abercorn Basin into the 
Victoria Channel at this point. 


31534. (Colonel Harding.) That is into the river ?— 
That is into the river; yes. (Mr. Thompson). We have 
all our arrangements made, I may say, to carry out a 
drainage scheme for these ship-building works, but we 
cannot get the outlet from the City Council. We have 
notified to them that we are ready to carry out the work. 


31535. May you not therefore be dredging some of 
your own sewage ?—(Mr. Kelly.) Oh, naturally. 


31536. (Mr. Stafford.) The sewage that you get coming 
into the Musgrave Channel is the sewage that comes 
down the Seal Channel ?—Yes, but then the bulk of the 
sewage of Belfast is coming down there. 


31537. But surely the great bulk of the sewage of 
Belfast does not discharge into the Seal Channel ?— 
None of it has got out, until within about scarcely a year 
ago, through the outlet at that particular point (indicates 


place on map); it has all been sent out here over high 


lands, flowing in this direction, and in such a way as to 
get into a basin here; instead of going into the sea near 
to Whitehouse Roads as it ought to go, it is sent over 
the slob land at various points along the line of the chute. 


31538. But you do not pretend it goes that way at 
present ?—Well, it ought to be sent to sea. The sewage 
is largely going in that direction. 


31539. There is a certain amount of leakage ?—There 
is a certain amount of leakage; the main body of the 
sewage is, of course, now being taken to sea by sludge 
steamer. 


31540. But the main body of the sewage is discharged 
at the end of the chute ?—If you were at the chute now, 
you would find that there is no appearance of discharge. 
There are two openings in the chute for the purpose of 
repairs, and those are practically constant. As soon as 
one repair is complete, they have to start at another 
place so you have a iy area, if not double the area of 
the chute, on the roof of it, while repairing is being carried 
out from time to time. 


31541. Your opinion is that the main body of the 
sewage of Belfast is now discharging into the Seal Channel 2 
—Except this large quantity of sludge which is taken 
out by sludge steamer. It is a great relief to the Harbour 
Commissioners, a very considerable relief indeed, because 
we have had to dredge from time to time those places 
where this immense deposit has been sent into the tide- 
way. I might be permitted to say I think, under my 
Chairman’s correction, that the Commissioners are not 
the only parties who are paying attention to these matters. 
We are concerned mainly in protecting our interests in 
the channel and neighbouring slob lands our property. 


31542. Your main object is to get the solids out of the 
sewage ?—Except in so far as we have property here ; 
that is the Harbour Commissioners’ property boundary. 
(Indicating on chart.) We have slob lands there, and any 
ratepayer like the gentleman referred to by Mr. Thomp- 
son could in all probability make the Harbour Com- 
missioners responsible for sewage deposits lying on their 
slob property. He can sue the Harbour Commissioners 
although they have nothing to do with the creation of 
the nuisance, provided it exists on their property. 


31543. But apart from that, your main object is to get 
the solids out of the sewage ?—Yes. (Mr. Thompson). 
But I think the question arises that, supposing you take * 
the solids out of the sewage, will the ammonia that is in 
the fluids, not continue this ulva latissima which is so 
objectionable. That is a matter for the experts I think. 


31544, I want to see how that affects you, and I think 
Mr, Kelly’s answer to that is, that it really does not affect 
the Harbour Commissioners. 


31545. (Colonel Harding.) Might I ask Mr. Kelly 
whether the Harbour Commissioners have found the 
necessity for their dredging to be reduced since the sludge 
has been withdrawn from the sewage ?—Oh, clearly, Sir, 
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31546. You have noted a distinct improvement ?—We 
are deepening our river now, I mean the Victoria Channel, 
for the purpose of providing sufficient water for these 
large vessels which are now being built by Messrs. Harland 
& Wolff. We are deepening it by an extra 3 feet, so we 
really could not tell so well now as we might do under 
ordinary circumstances, 

31547. What is your impression ?—My impression is 
that it is a very great relief to us. 

31548 (Mr. Tatton.) Do you dredge in Victoria Chan- 
nel, this part of the river at all ?—Oh, yes, we dredge 
right up to the bridge. 


31549. What result do you get here; ‘do you find 
sewage sludge there ?—Oh, yes, All the sludge we get 
there is of a sewage character. There are sewers still 
discharging into the River Lagan. The whole sewage of 
Belfast is not going to the main outfall works; some of 
the old sewers have not really been intercepted yet. 
There is a large volume of sewage matter comes down 
through a sewer here. 


31550. (Colonel Harding.) There is a great deal of storm 
overflow ?—There is a large amount of storm overflow. 


31551. (Chairman.) And you are continually dredging 
in the Musgrave Channel ?—Yes; this channel is a cul 
de sac. We shall require to be constantly dredging this 
channel, more or less. 


31552. And the dredgings you get in the Musgrave 
Channel; what kind of dredgings were they ?—Well, 
we found there mainly near the entrance a layer of about 
4 to 5 feet in depth of sewage, pure crude sewage ; nothing 
in the shape of the ordinary natural deposit of silt, that 
we know how to compare, one with the other. (Mr. 
Thompson.) I think with regard to dredging I would like 
to say that, before launching one of these very large 
steamers that are built in the ship-building yards of 
Messrs, Harland & Wolff we have to send round our 
dredgers, and dredge out to the legal depth of the channel, 
to make way for launching; so that shows that these 
solids are constantly accumulating in the docks and in the 
harbour. (Mr. Kelly.) There is not a large amount of 
coast erosion to contend with, it is very slight in Belfast. 
and the amount of material brought down by freshes of 
the River Lagan is not very much. So that really what 
we have to deal with principally are deposits due to 
waste products in connection with the city itself. We 
are singularly free from a large amount of erosion, so far 
as our coast is concerned. 


31553. You think the amount of detritus from the 
banks, if the sewage were taken away, would give you 
very little trouble ?7—Very little trouble; that is an 
experience disclosed by a Consulting Engineer’s Report, 

in 1832 or 1833. 


31554. Now, I wanted to ask you, when the chute 
was intact and was for a time discharging raw unsettled 
' sewage from its mouth, did you find any ill results from 
that discharge, as far as your navigation channel was 
concerned from the Eastward ?—It never was perfect ; 
it always leaked irom the very first. Within a month 
or two of being put into use it commenced to leak. 


31555. But do you find any objectionable result from 
what is now discharged from the mouth of the chute ?— 
Oh, there is none discharging at the present time from 

the mouth of the chute. The mouth of the chute is 
' practically closed now; the openings come in inter- 
mediate portions of the chute, and afford outlets for the 
sewage which consequently does not find its way down the 
chute to the outlet. 


31556. What direction do you think suspended matter 
in sewage, although the sewage was discharged in large 
volume from the mouth of the chute, would take, if limited 
to the first three and a half hours of the ebb 2? Would it 
go straight out to sea ?—I do not think it could ever find 
its way out to sea judging from my own observations 
taken of the tidal currents. I fancy I might almost 
endorse those of Mr. Cutler, the City Surveyor, because 
they were, perhaps, more carefully taken and more 
elaborately taken than mine. I think the measures of 
the currents to be got from the City Surveyor ought to 
be taken as correct. All that goes to show that the tide 
" is very sluggish, and it would be almost impossible to ex- 
pect that the sewage would be taken out to sea under any 
conditions. 


6225. 


31557. Do you think it would tend towards the County yy. Robert 
Down shore ?—I think it would have a tendency in that Thompson, 


direction, Sir. 5 
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31558. (Mr. Tatton.) It has been suggested as one fern Kelly, 
remedy that some of the slobs lands, at any rate the M. Inst.C.E. 


worst of them, should be enclosed with a sea wall and 


reclaimed. Has your Board considered that point, and !7 


would they have any objection to it ?—(Mr. Thompson.) 
We have had it under consideration ; it would be a very 
expensive operation. 


31559. But apart from the question of cost ?—(Mr. 
Thompson.) I have no doubt that would be an improve- 
ment apart from the question of cost, but then the Holy- 
wood people would suffer, because the whole trouble would 
be on them if we enclosed the slob lands from Belfast to 
Kinnegar. My impression is, if you want to know what 
I think would be a remedy, that there should be a large 
main drainage scheme carried to Black Head and dropped 
into deep water, where it could not give any trouble, I 
think that is an effectual cure. 


31560. (Chairman.) Where is the Black Head ? 


31561. (Colonel Harding.) A distance of about 8 miles ? 
—It is far more than that; it is 13 miles. 


31562. Would you have any objection from the point 
of view of the Port ; would it do any harm to the channel 
if those lands were reclaimed ?—I think it would do no 
serious injury to us. 


31563. Do you agree to that ?—(Mr. Kelly.) I think 
it would be injurious to the channel, but it would come 
in the long run to a question of pounds, shillings and 
pence; I mean the extra cost of dredging the channel. 
If you reclaim a certain amount of land, you deprive the 
channel of a certain amount of the backwater necessary to 
create a scour. But the Commissioners will, no doubt, 
from time to time themselves have occasion, as they 
have done recently, to reclaim land for commercial pur- 
purposes, for harbour purposes; and then, if they do so, 
they must make up their minds that, by this reclamation, 
they must pay a little more for the dredging annually, so 
it is a question entirely of pounds, shillings and pence 
with them. I think it would be a great matter if you 
could reclaim the whole of the slob on both sides, but then 
the Commissioners would have to suffer from the effects 
of such reclamation, unless there was some arrangement 
come to whereby the parties who reclaimed would keep 
the Commissioners safe with regard to their annual ex- 
penditure. I understand, from Mr. Cutler, that they 
have modified their views with regard to the proposed 
reclamation. Instead of going to both sides of the Lough, 
they would be content simply to reclaim one side, and only 
to the extent of 750 acres. 


31564. (Chairman.) The County Down side ?—The 
County Down side. But then there is a very great 
drawback in this. There is the County Down reclamation 
shown in pink, and the yellowish or brownish colour there, 
is a large quantity of unreclaimed land that would be left 
unreclaimed, and the tendency would be when you shut 
out the matter held in suspension in the tidal water 
simply to precipitate it there (Points out the place on the 
Map), and the evil would be increased or practically 
repeated a little further north. The great trouble, I think, 
at the present time is at a place near Cultra, where there 
is an immense amount of ulva swept in from time to time. 
There, there would be a very large area left unreclaimed ; 
I have got the figures here. If you reclaim the portion 
that was talked about first by the City Corporation, it 
would represent 828 acres, after reclaiming which there 
will still be 511 acres unreclaimed. That is all that part 
of brownish and yellowish colour, buff colour, That 
would represent down to this point, 511 acres (Indi- 
cating). You can see that it would extend almost to 
Gray Point on the County Down side; there is a fore- 
shore nearly to Gray Point. Of course, the coast is some- 
what rocky on that part of the County Down side. 


31565. And you think that with a perfectly intact and 
improved chute, and all the sewage up to three times the 
dry weather flow discharged here, you would get the 
nuisance there ?—I think a portion of it might come 
across there. This is, of course, a matter for speculation, 


31566. Under present conditions, if the Tillysburn 
area were enclosed and the foreshore beyond Kinnegar 
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left. bare—under present conditions of pollution of the 
Seal Channel—sewage would be deposited on that fore- 
shore to the Eastward ?—I speak of the reclamation as 
being a very good idea for getting rid of the nuisance if it 
could be done thoroughly, but a partial reclamation, 
would, I fear, only be a partial remedy. (Mr. Thompson.) 
I think reclamation would be an important improvement 
to the City of Belfast, but our neighbours at Holywood 
and on the Antrim side would suffer by such a reclamation, 


31567. (Mr. Tatton.) With regard to the scour, Mr. 
Kelly, does the tide assist you materially with your 


‘dredgings ; I mean to say is the amount of material that 


you have to dredge reduced ?—(Mr. Kelly.) Oh, there 
can be no doubt about that; there is no doubt whatever 
about the value of the tide as a scouring auxiliary. 


31568. What is the velocity of the tide ; the maximum ? 
—It has worked out about } of a knot in the main channel. 


31569. What would that move, a velocity of ? of a 
knot ?—I have not gone into these figures recently. 
(Mr. Thompson.) The rise of the tide is about 8 or 9 feet. 


31570. But the point is, the velocity ?—(Mr. Kelly.) 
We have ascertained the value of the tidal scour from 
the experience we have had of the dredging of the channel 
opened in 1891 ; we know it required very little dredging 
until this large quantity of sewage silted up in the channel 
bed. Of course, when we dredge, we have to take into 
account the future side slope of the channel; which will 
after dredging assume what we call the natural slope, 
and which slope is eaten away from time to time; we 
assume the natural slope about 7 to 1. It lies something 
like that. (Jndicating.) We dredge right into the 
bottom of our slope, but this silts into the channel from 
time to time. That is what I call natural, in contra- 
distinction to sewage deposit, and that natural deposit 
will go on till we get to this angle of 1 in 7. That is 
what we have found on the foreshores of the Lough, 
generally speaking, to be the natural slope, so that that 
deposit we will have to take away from time to time; 
and we can account for the ordinary silt really as repre- 
senting these side slopes, dropping in, this is the normal 
deposit which we have to dredge from time to time. 


31571. But I suppose that would not be effected by 
any slight change in the velocity of the current, would 
it ?—Any slight change in the velocity of the current ? 


31572. I mean, suppose the current were reduced by 
the amount of water flowing over the slob land ?—It is 
altogether a matter of speculation as to the extent to 
which that will be effected. An immense quantity of 
water would be shut out from the slob lands, the back- 
water ; and all those engineers who have hitherto reported 
upon the subject have strenuously protested against 
reclamation, for the simple reason that it would deprive 
the channel of an immense quantity of backwater which 
is invaluable for scouring purposes. The last period of 
the receding tide is the time the scour of the backwater 
does its best work, and if you get rid of that water—— 

31573. The last portion of the ebb ?—The last portion, 
yes. 

31574. The last portion of the water is off the slob 
lands altogether ?—It is when that portion of the receding 
tide to which I refer is rushing off the slob lands that the 
scour is augmented. 


31575. It is cleared off the slob ea the slob lands 
are then bare ?—They are getting bare. The scour is 
most effective when the water is in the act of leaving the 
slob lands bare, 


31576. (Chairman.) It is ‘running off them directly 
towards the channel ?—It is running on towards the 
channel. You can see, if you look at that chart, that 
there is a pool, called the Pool of Garmoyle. That is the 
only way to account for the existence of that pool; you 
find deeper water there than you find anywhere else 
round it. You find deeper water in the Whitehouse 
Roads than in its immediate vicinity. Before the straight 
channel was cut, there was a bar right across there. This 
is not now, as it originally was, the ordinary navigable 
approach. At the present time large vessels lie there 
for shelter. But that Pool of Garmoyle was undoubtedly 
formed by the rushing in of the backwater here, and 
here, and hollowing out the sea bed, the same thing would 
occur there (pointing out on chart) ; giving us a pool there, 
which is deeper than it is out there, Now this Pool has 
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silted up very considerably in recent years, and it is 
now practically a large cesspool for sewage sludge. 


31577. Why is that; what is the reason for that ?— 
Because the scour is diverted into the new channel. It 
used to go here. This was the old channel. The scour- 
ing helped to keep that channel open before the new cut 
was made. We had occasionally to dredge at this part, 
not, however, very often. 


31578. (Chairman.) Would you attribute any of it to 
sewage solids coming from the chute ?—Oh yes, Sir. The 
chute ends about there (Indicating) and there is a large 
quantity of this sewage sludge deposited to the north- 
ward of the chute outlet. There is no other way to account 
for the silting up there. As I said before, the cost erosion 
is very slight. 

31579. (Mr. Tatton.) Does the land water assist you 
through your channel ?—Oh yes, it is a very valuable 
aid to us, but there is very little backwater comparatively. 
Unfortunately, the Lagan is not a very big river, and we 
have hitherto invariably and consistently endeavoured 
to prevent reclamation up there. We cannot count very 
much on the Lagan water as an auxiliary scouring medium, 
The combined backwater from that river and the back- 
water from the slob lands have, however, up to the present, 
been found to be most effective in inducing the scour 
which keeps open our navigable channel approach, 


31580. Would it not assist you to have the Lagan water 
more constantly. Now it spreads all over the slob lands. 
Would it not assist you to raise that land so as to con- 
centrate the land water into your channel; would it 


‘not assist the scour ?—If you got plenty of backwater 


and were able to confine it between two straight walls 
or training .walls, undoubtedly it would help the scour 
there. The backwater rushing off as it does now, into 
our straight channel from both sides helps very con- 
siderably to clear the channel. The fact really is that 
we do not require to dredge except to the extent necessary 
to carry away the material of the side slopes that fall in, 
I mean the lower portions of the slopes on both sides of 
the channel, and after a time, if the sewage were absent, 
we would require very little dredging in that channel. 


31581. It is not the actual fall of the tide; suppose 
you had slack water there entirely, with the tide rising 
and falling, would not that rise and fall of the tide of itself 
work that stuff down that you spoke of on the slope ?— 
Oh, no; it 1s the current really, the undercurrent, that 
eats away the sides of those slopes. The channel is pretty 
deep. The bed is 32 feet below high water of spring 
tides; and the deeper you go the less effect the scour 
would have on it. There would still be a certain amount 
of scour; there would not be so much if the slob lands 
were reclaimed. The tidal water would of course rise 
up the River Lagan. I daresay we would still have a 
certain amount of scour, (Mr. Thompson.) But we 
would not have the full scour Mr. Kelly refers to. (Mr. 
Kelly.) If you see your way to the reclamation of the 
lands, I do not anticipate very much difficulty about the 
harbour. The reclamation of 750 acres of land there 
(indicates position on Map), supposing that all. parties 
were agreed to it, would become a commercial question 
rather than an engineering question. The Commissioners 
might say: ‘‘ Well, we do not object to this being carried 
out, but we hope you will indemnify us with regard to 
the extra cost of our dredgiag.” 


31582. You do not mind ?—It is really more a com- 
mercial question than anything else. If we can keep 
the channel open (that is what immediately concerns the 
Commissioners) it would be a great advantage, there is 
no question about it, an immense se de to have 
those lands reclaimed. 


31583. (Chairman.) There is one other point. You 
say the most effective remedy, and the most practicable 
would be the treatment of the sewage at the Main Drainage 
Works in such a manner as that the highest possible 
and reasonable standard of purification of the effluent 
could be attained before discharging it into the tideway. 
Are you contemplating their giving up the chute on the 
condition that that amount of purification was achieved, 
and are you thinking that purification to that extent, 
under the conditions of discharge similar to what takes 
place in Seal Channel now, would prevent the nourish- 
ment of the wlva on the Tillysburn Banks ?—I am not 
prepared to say that; that is a matter for the experts, 
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chemical and bacteriological, but I think that perhaps 
the Commissioners would be satisfied if the solids were 
eliminated, and that a reasonable amount of. purification 
was providedfor. As toareasonable amount, that amount 
aight. possibly be about 80 per cent. 


31584. It would satisfy the Harbour Commissioners 
as Harbour Commissioners, but you would say nothing 
‘as to its effect upon the nuisance of the ulva growing ?— 
i am not prepared to say that the growth of the ulva 
‘would be arrested by the purification of the effluent to the 
extent suggested by me. 


31585. We have had evidence that it would not perhaps 
fail to nourish the u/va in very much the same way as the 
‘present sewage does now ?—That is a matter for Professor 
Letts and gentlemen of his particular profession, rather 
than for an engineer. I have heard it suggested that 
you cannot ultimately purify to such an extent that you 
will have no ulva. I remember when I was living in the 
locality of Sydenham, about 1869 or 1870, seeing the 
ulva growing on the banks there. The ulva was not 
then growing to any appreciable extent at Sydenham. 
Tn the vicinity of Victoria Park it was growing in shallows, 
pools that were cut out by the lighter men who were 
excavating sand on the foreshore for building purposes. 


31586. Was it growing luxuriantly there ?—Not lux- 
‘uriantly. 


31587. (Colonel Harding.) In the few questions that I 
‘want to ask you, Mr. Kelly, I want to divide the past and 
the future. First in regard to the past; the fact that 
the Corporation of Belfast have not been able efficiently 
to carry out what they intended to do, when they opened 
their scheme in 1893, is the cause, is it not, of nearly all 
the evil? What I mean is this, that the Corporation of 
‘Belfast proposed in carrying out that scheme to store 
their sewage so as to secure that it would only be dis- 
charged during the first. three-and-a-half hours of the ebb, 
and that it should be discharged in deep water at White- 
hhouse Roads ?—That is so, 


31588. The trouble that has arisen has arisen largely 
through the failure to carry out what they proposed to 
do ?—Largely. 


31589. Instead of delivering their sewage into the 

~ Whitehouse Roads they have, in fact, delivered the great 

bulk of it, you suggest at times the whole of it, over the 

banks which are drained by the Seal Channel] ?—That is 
to say over the West Bank. Yes. 


31590. Then you state, and no doubt truly, that that has 
led to the settlement upon those banks, and possibly in 
the timber ponds and the adjacement enclosures, of a 

4darge amount of sewage solids ?—Yes, that is my point. 


31591. Now, an interesting point which I want to 
question you upon is, how far it was likely that those 
sewage solids, which undoubtedly would settle there, 
were carried across to the South Shore and to the Tillys- 

-‘burn Banks ?—I could not answer the question. 


31592. May I ask you this ; you told us just now that 
the current, apart from the Victoria Channel, was very 
slow and it might be considered to be about three-quarters 
of a knot per hour ?—In some cases less, but in the Vic- 
toria Channel, it would be about three-quarters of a knot 
per hour; in the Whitehouse Roads it would be less. 


31593. What would it be in the Seal Channel, not at 
“high water, but what would it be over the Seal Channel 
at the time of the early ebb ?—There would at certain 
periods of the tide be a run in the Seal Channel of four 
knots. Sometimes there is a very heavy current at the 
mouth of this Channel. 


$1594. That is when the water is low ?—That is so. 
Have you seen that ? 
31595. Oh, yes. But what would it be at the beginning 


of the ebb ?—Well, I have not got particulars just now 
as to the strength of the current at the first of the ebb. 


31596. But at the beginning of the ebb it would be 
exceedingly slow ?—Very slight comparatively, 
‘81597. Not more than half a knot ?—Oh, not. that 
much at the beginning of the ebb. 


81598. Have you any personal experience of the sedi- 
mentation which takes place in a slow current of that 


kind, where sewage passes along the channel ?—No, I Mr. Robert 


have not, taken observations with that object in view. Thompson, 
M.P., and 


31599. But you probably would be prepared to find, Mr. W. Red- 
would you not, that sewage passing along a channel at fern Kelly, 
that very slow rate, would rapidly deposit its heavier DE, Rash, GE 
solids ?—Certainly. 17 Feb.,.1910. 


31600. Then’one would expect that the heavier solids 
certainly would be settled on the slob lands to the north 
of the Victoria Channel ?—That is so; that is exactly 
what we found. 


31601. Now, I am interested to find out how far you 
think that the lighter suspended matter could get across 
the Victoria Channel and the Old Channel to the south 
shore of the Tillysburn. slob land ?—That is another 
question that I would rather not answer, because it is 
altogether a matter of speculation, 


31602. Would you venture upon an opinion, that such 
suspended matters that did get across there, would be 
the lighter suspended matters ?—Well, I should say so, 
unless it were carried away in the stronger run of the tide 
along the Main Channel. But, as you say, if there is any 
slack water at all, the heavier matter would of course be 
precipitated before the other. I am not prepared to say 
definitely whether or not sewage matter has been carried 
over there at all. I say the current observations have 
shown that the tide has been ebbing in that direction, 
and flowing in that direction; the current floats have 
shown that the flow of the water has been in the direction 


- of the East Bank from time to time. 


31603. (Chairman.) You do not think that your dredg- 
ings in the Musgrave Channel rather suggest that period- 
ically matter has been carried over there ?—Oh, yes, 
there is no doubt about that. 


31604. You do not think it has all come down. the 
Connswater, do you ?—No, a very small quantity appears 
to have come down the Connswater. Those portions of 
the Musgrave Channel in which the deposits were mainly 
in evidence were at and near to the junction of the latter 
channel with the Victoria Channel, 


31605. That leads me to ask about this. Unquestion- 
ably large deposits of black mud one finds on the south 
shore, and especially on the Tillysburn Banks. What 
do they consist of ? Are they mainly decaying vegetable 
matter disintegrated growth of the weed, for instance, 
or are they, do you think, to a large extent direct 
sewage deposit ?—That is a matter again for the expert 
the chemical expert. I have not devoted any especial 
attention to the subject. 


31606. Not wholly; you have expressed yourself an 
opinion that the heavier solids would, in the circumstances 
of the very slow flow, deposit mainly on the north side 
of the Victoria Channel ?—Yes. 


31607. (Colonel Harding.) You expressed the opinion 
just now that the somewhat greater speed of flow of that 
channel would tend, at all events during the ebb, to carry 
these lighter suspended matters towards the sea ?—Yes, 
it might, but I do not want to have it understood that I 
suggest for a moment that the sewage which is lying over 
these banks, the east banks, has been carried over from 
the other side. 


31608. You do not suggest it ?—I do not say that 
they do. I do not say where they came from; they 
might have been brought back from the Whitehouse 
Roads after having been discharged at the proper point 
of discharge, and might subsequently have been deposited 
on the bank, because the current is so sluggish that the 
incoming tide might meet it before it found its way further 
than the Whitehouse Roads, and might bring it back, 
I think it would meet slack water again, and might eventu- 
ally be precipitated upon the slob lands, 


31609. Let me pass to another point, the growth of 
ulva on the Tillysburn Banks is very extensive, is it not ? 
—That is so. 


31610. I think your predecessor on the Harbour Board, 
the Engineer, Mr. Giles, spoke of that as the nursery 
of the ulva ?—I do not know that he could say that Tillys- 
burn was the nursery especially of the ulva; certainly 
there is ulva growing there, 
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31611. I think he did, in fact, speak of it as the nursery 
of the wva ?—Doubtless, but I saw on one occasion at 
Cultra a heap of ulva 3 feet high. That gathered there 
in one night. 


31612. That was drifted ulva ?—Drifted ulva, yes. 


31613. But on the Tillysburn Banks you have growing 
ulva which is either naturally rooted or is artificially 
attached by the mussels ?—That is so, but that would 
not account for such an immense quantity as I saw on 
the occasion referred to in Cooper’s Bay. It must have 
drifted from other parts of the Lough, possibly some from 
Tillysburn. 

31614. That may be, but the point I wanted to get 
from you was that a large quantity of ulva does develop 


_there on the Tillysburn Banks ?—That is so. 


31615. It would be difficult, of course, to form any 
estimate of its mass, but it would amount to thousands 
of tons ?—Well, I would not like to say; I cannot say. 
what quantity there would be. I have not gone into the 
question of the quantity. The Holywood people that are 
coming before you to-day will doubtless give you full 
information on this point. 


31616. Are they likely to have more information than 
you, the Engineer of the Harbour ?—The quantity . 
removed ? 


31617. That is not what I mean. The point I wanted 
to get at from you is that this immense growth would 
naturally produce a large amount of decayed vegetable 
matter ?—Yes. , 


31618. Now we are told that in the winter time the 
green ulva disappears; you probably know better than 
I do, is that so ?—That is so. 


31619. Then we are also told that a large quantity 
of the decayed, the black uwlva on these banks is washed 
away. A recent experiment in which a small area was 
cleared of mussels showed that in the course of a few 
weeks the mud which had been there to a considerable 
depth had been washed away; there was nothing to 
hold it together, and bare sand was left ?—That is ac- 
counted for by high winds; occasional storms. I have 
known the sand on Holywood Bank to shift about 2 or 
3 feet in one night’s gale. 


31620. You would agree that a very large quantity of 
vegetable detritus is washed by these banks ?—I should 
S2y SO. 

31621. And that would tend to fill up your channels 
in the same way as the solid matter from sewage ?— 
Yes, likely. It is offensive matter such as I have referred 
to, and it is matter created, I take it, as the result of sewage 
deposits. 


31622. Well, if the effect of reclamation was to keep 
out all this matter from coming down into your channels 
would not the keeping out of this matter to be scoured 
out. compensate for the reduction of the quantity of 
water that produced the scour ?—Well, hardly. We have 
a sort of intercepting channel here. (Indicates position 
of old channel on chart.) Now that old channel is prac- 
tically useless, we do not care if it were closed to-morrow ; 
it would be all the better for us if it were. Before the 
straight channel was formed between 1885 and 1891 all 
the vessels passed through this old channel. This matter 
that you refer to, Colonel Harding, would now be deposited 
really in the old channel before finding its way to our new 
channel. 


31623. Probably ?—Well, I think, very probably so. 
If you take it, that the old channel intercepts this floating 
matter it is really a trap to prevent it getting into the 
Victoria Channel ; that would discount the other question 
a bit. 


31624. (Chairman.) In so far as it was brought down 
by the tide into your old channel would it not pass out 
of your channel again with the ebb ?—There is very little 
scour, very little current here now, Sir (I mean in the 
old channel); the main current is through the new channei. 


31625. Even on the last of the ebb there is not much 
current there ?—Even at the best, why, even our straight 
channel has very little more than two-thirds of a knot. 


31626. (Colonel Harding.) But anyway, it is a point 
to be kept in view, that although the scour might be 
reduced by such reclamation, so also the matter to be 
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scoured out would be reduced ?—Clearly. Yes, there 
is something in that; possibly some of it would find its. 
way into our new straight channel. 


31627. In regard to this point of reclamation, it is a 
very proper thing to consider, although there is not a 
serious evil on those portions of the slob lands from Kinne- 
gar Point to Cultra. If this reclamation took place it 
is conceivable that the evil complained of at Tillysburn 
might recur on these slob lands ?—Yes, unfortunately, L 
am afraid that it might. 


31628. But at least the authorities would begin by 
leaving ground which is fairly clear at present trom 
the growth and attachment of ulva ?—Yes, your point 
is that the wlva does not grow so much on the Holywood 
Bank, and the reason of that is that it is a sand bank 
shifting constantly ; nearly every gale of wind causes this 
bank to change 2 or 3 feet. If you were to take soundings 
to-night, and there was a gale of wind during the night, 
you might find a different of 2 or 3 feet in your soundings 
to-morrow. The sand is shifted backward and forward 
periodically though regularly. In all probability there 
would not be anything like so much growth on any of these 
banks as there would be on banks where the surface does. 
not change so much, 


31629. Do you not think these conditions would 
continue after reclamation ?—The chances are they would, 
not exactly in the same way as if the water was flowing 
from this bank into the tideway over that wlva bank. 


31630. Starting off with a clean shore it would be far 
less difficult to deal with the growth of ulva that might 
arise there than it is now on the Tillysburn area, where 
it is a settled growth, and where you have enormous 
mussel beds ?—Yes. There is a considerable growth 
there. It would be a great advantage to get rid of the 
ulva which grows on the slob at this place. 


31631. (Chairman.) And the effect of settlement of the 
sewage would also reach to the sea. You would not have 
so much suspended matter capable of forming mud or of 
nourishing weed coming down with the ebb, at least, that 
is the hypothesis ?—Well, there will be very little solid 
sewage discharged into the tideway when you get this 
precipitation system completed, and then the question 
will arise as to whether you will be able to purify up to the 
extent requisite to prevent the growth of the ulva, and if 
you cannot effect this unless you reclaim the sloblands, 
I think it would be impossible to get rid of the wlva diffi- 
culty entirely. 


31632. (Colonel Harding.) So far as the reclamation 
proposed on the South side is concerned, you and your 
Board are probably satisfied that that would, when 
carried out, remove the larger part of the area upon 
which the wlva now grows ?—Yes, it would. 


31633. And therefore that such reclamation would 
immediately bring about a very important improvement ? 
—Oh, it would at once, most certainly, but, of course, it 
would take some time to effect this improvement. A con- 
siderable period must elapse before you could recclaim 
the land. Suppose it were decided to carry out a reclama- 
tion scheme, you would require in the first place to go for 
a Bill, and you could not have that Bill ratified until next. 
year, and then there would be the time occupied in 
carrying out the works. 


31634. One quite understands that, but, as a fact, you 
anticipate that that would be the result ?—Well, yes. I 
might here state that The Belfast Harbour Commissioners 
had at one time fixed by one of the consulting engineers, 
who had reported on the question of a suggested reclama- 
tion of slob lands, a definite limit to future reclamation, 
but the Commissioners have thought it necessary to go 
beyond that limit and to reclaim land up to the north 
end of the East Twin Island. In order to complete the 
Musgrave Channel on the east side, there can be no doubt 
that we shall have to reclaim land there, too, and the 
chances are that the Commissioners might favourably 
consider a scheme proposed by the Corporation, on the 
lines suggested by the Health Commission in the year 
1907, that is to reclaim a tract of land opposite Sydenham 
down to the city boundary near to Tillysburn, and that 
reclamation would account for about 300 or 400 acres of 
slob lands in question at all events. 


31635. You quite see that the reclamation would have 
important utility, quite apart from the reduction of the 
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ulva trouble, that the reclamation might be of very great 
value, not only to the Corporation in obtaining land, but 
to the Harbour Commissioners themselves ?—Well, I 
ene to some extent it would, from the point you have 
raised, 


31636. Then it is largely a matter of conference between 
the parties which existed ?—Altogether, I should say. 


31637. To settle these details ?—But even if the Har- 
bour Commissoners and the Corporation were to arrange 
between themselves you would still have the owners of 
the foreshore there, and I think you would find the Holy- 
wood people particularly would be very difficult to settle 
with. There are so far as I know, only two or three 
owners of that part of the slob lands coloured pink on 
the map. The latest idea of the Corporation is, I should 
state, not to reclaim so much land as they had originally 
intended ; now, instead of 830 they only speak of 750 
acres. 


31638. To Kinnegar Point ?—To Kinnegar Point, but 
bringing back, more inland, the line of reclamation. The 
line is shown on this plan. This area only represents a 
few owners of property. Colonel McCance, Mr. Harrison, 
and Sir Thomas McClure’s representatives, in all probably, 
three property owners. There are further property 
owners further north, and the township of Holywood 
would probably have to be dealt with. 


31639. On the other hand, these owners have severance 
now from the shore by the railway bank, and in addition 
they have the serious ulva nuisance about which they 
have been complaining for many years very much ; they 
would be relieved by this work ?—Yes; the people most 
relieved would be the owners of valuable property in the 
locality, Mr. Harrison, Colonel McCance, and the repre- 
sentatives of the McClure Estate, these would be the 
people more interested than anybody else ; there are not 
many small houses in the neighbourhood. 


31640. These people would be relieved ?—They would 
undoubtedly be relieved. 


31641. You do not see any difficulty, assuming the 
Belfast Harbour Board and the Corporation agree, you 
do not see any. serious difficulties on the part of the 
riparian owners ?—No; I think not, at least so far as 
the riparian owners down to that point are concerned 
(indicating), but beyond that I am afraid you have rather 
a tough problem to tackle. 


31642. No doubt there would be difficulties. Now, 
with regard to the future, I understood you to say that 
the withdrawal of 180 tons of sludge, that is the figure given 
in tons yesterday by Mr. Cutler as the average through- 
out a considerable period, the withdrawal of 180 tons of 
sludge per day from the sewage is already showing itself 
in improved conditions so far as your Board is concerned ? 
—Oh! clearly. 


31643. If, in addition to such a withdrawal of the mass 
of the suspended matter from the sewage, the sewage 
were so stored as to have its discharge strictly limited 
to the first three and a half hours of the ebb, and if by 
the construction of a new conduit, the discharge of the 
sewage were ensured to be in the Whitehouse Roads, do 
you foresee, under those conditions, that much difficulty 
would arise to your Board in the future ?—There would 
be no difficulty at all with the Board so far as I can at 
present foresee. 


31644. You would be satisfied as a Board ?—The Act 
of Parliament entitles the Corporation to deal with the 
sewage in the manner pointed out by you, the Act of 1887, 
so the Commissioners, whether they like it or not, have, 
I presume, no alternative. 


31645. So far as you are concerned, that would satisfy 
your Board ?—Clearly, Sir. (Mr. Thompson.) I do not 
think the sewage matter should be delivered in the 
Whitehouse Roads ; it is too near the city. 


31646. That would be through the new chute ?—I do 
not care what chute, to deliver sewage matter in the 
Whitehouse Roads is too near the City of Belfast. 


31647. You must understand it would not discharge 
the whole of the sewage matter, because at the present 
time 180 tons of sludge has already been withdrawn 
from it ?—A very important imtprovement, no doubt. 
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31648. It would discharge, no doubt, a considerable 
amount of the dissolved impurities and some suspended 
impurities, but the conditions would be vastly improved ? 
—No doubt; but the question is how far the ammonia 
and the other impurities would further the growth of the 
ulva latissima that we find so troublesome. Dr. Letts 
will be better able to give an opinion on that. 


31649. Is that a matter very much for your Harbour 
Board ?—Yes, if it increases the nuisance to the citizens 
of Belfast ; we are the custodians of the harbour. 


31650. But scarcely as Harbour Commissioners ?—We 
are trustees for the harbour estate, we are responsible 
for the docks and the harbour being kept in proper order. 
If you adopt an extensive system of reclamation, I do 
not think the Harbour Commissioners would stand in 
your way; I think they would assist you and further 
you rather than hinder you. I think the injury would 
not be serious, through the want of the scour that Mr. 
Kelly has spoken of. The difficulty is at deep water. 
Of course, Mr. Kelly is an engineer, he speaks from an 
engineering point of view, but I think it would be of 
importance to us if we had deep water all the way up 
the channel and the reclamation on both sides. (Mr. 
Kelly.) My impression is clearly that it will be a com- 
mercial question altogether. And besides there is another 
point about this business that it should be carried on 
tentatively, and as the work is going on we could dis- 
cover from time to time what effect, whether injurious 
or otherwise, it would have on the scour of the channel. 


31651. What do you quite mean by “ tentatively” ? 
If you were to subdivide this reclamation from the 
Musgrave Channel to Kinnegar Point into several channels, 
it would add greatly to its cost ?—Well, Mr, Cutler pro- 
poses to divide the reclamation into at least two sections. 


31652. That means cross walls ?—Yes; as a matter of 
fact, he must do that in order to keep the Tillysburn 
Channel open. The owners have a right to water passage 
there. If you reclaim on the lines proposed you would 
have to keep this tributary stream open. A certain 
amount of land would be reclaimed by one of these divi- 
sions, and we should then see the actual effect produced 
by the reclamation. This would determine the question 
and place it beyond the region of mere speculation. I 
think it would be a matter that could be easily arranged 
between the two bodies. 


31653. When you suggest it should be done tentatively, 
you would say, in the first instance, it should not be done 
beyond Tillysburn ?—It should not be done beyond 
Tillysburn, and if carried out to this extent only we should 
be able at the end of a year or so to form a fair idea of 
the effect of the reclamation by very careful and constant 
observation. 


31654. Do you not think that by conferences between 
the Corporation of Belfast and the Harbour Board a 
great deaf of the delay and difficulty relating to areas 
would be done away with ?—I do, I think it is an absolute 
necessity that the consent of the Harbour Commissioners 
should be obtained before such a reclamation could be 
effected. 


31655. Both parties having a conference with a desire 
to do this thing would find a short way to it ?—My 
impression is—my Chairman is here and perhaps he will 
allow me to say so—that the Commissioners are in sym- 
pathy with the Corporation in their difficulty, and I 
think they are prepared to facilitate them in any way 
that they can. The council themselves are an independent 
trust, but I think they would have the support very 
largely of the Harbour Commissioners in the carrying out 
of any reasonable scheme which they might put forward. 


31656. And both parties are elected by the same 
electorate ?—Not the same franchise. 


31657. Very nearly ?—Oh! not nearly the same. (Mr. 
Thompson.) A very important difference. (Mr. Kelly.) 
One is £10, the other £20 franchise. (Mr. Thompson.) 
The shipowners have an interest. We sympathise with 
each other and assist each other in every possible way. 
We would put no difficulty in the way of the improvement 
if we were satisfied it was an improvement and likely to 
lead to permanent results. 


31658. As to carrying out its requirements in the 
limited form you have referred to, as an engineer would 
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you give us any idea how long it would take to construct 
such a bank from the Musgrave Channel to the Tillysburn ? 
—(Mr Kelly.) I did report on this to our Commissioners 

* some time ago, but, at the time, I had in view Mr. Cutler’s 
statement that he could only afford to give 80,000 cubic 
yards of stuff a year of town refuse, but I have recently 

_ heard from Mr. Cutler that he would not confine himself 
to that output, but that he would open up some ground 
on the Holywood Hills, and run the stuff down by aerial 
tramway. This I only heard last night, had I known 
earlier I might have had some figures with me. I cannot 
therefore make any statement as to the question of time, 
but Mr. Cutler has doubtless told you what length of 
time would be required to carry out the work, and he 
may be correct. 


: 31659. Mr. Cutler’s suggestion for the making of the 
bank at Kinnegar was a period of two years 7—I have 
gone into very careful calculations, and to make the 
banks on both sides of the channel would take fifteen 
years, at the rate of 80,000 cubic yards a year. The 
resources, of course, are now broadened, and as Mr. 
Cutler states that, independent of the ordinary supplies 
from the city, he would procure the necessary materials 
to form the embankments from the high lands eastward 
of the Holywood Road, he might possibly be able to 
carry out the works within the time stated. 


31660. He might ?—He might. I would not say that 
he could not do this work in the time stated. 


31661. So far as the engineering work is concerned 
you think it might be done in two years ?—I will not 
say so, it might however be done in that time. 


31662. It might be done ?—It might be done. A good 
deal depends on the money you spend, the number of 
hands you employ, and if they work night and day. It 
might easily be five years, but if they divide the operations 
into several sections, and are not afraid of spending 
money, it could be done in much less time. 


31663. (Mr. Stafford.) You merely propose to put the 
bank there, not to fill it in ?—That is the entire proposal, 
because the filling of it in would take centuries at the 
rate of 80,000 cubic yards per annum; it would be an 
enormous thing to fill in all this ground. 


31664. You agree it would not be necessary to fill in ?— 
It would not. You would, of course, require to drain 
the reclaimed land in order to avoid causing as great a 
nuisance as that which now exists, reclamation banks 
would be all that would be necessary in the first instance, 
the filling up of the ground inside following as the demand 
for made up ground presented itself. I do not know 
what use you could make of the land. It would let for 
pasturage. 


31665. It would be very valuable land afterwards, 
would it not, after it was reclaimed ?—Well, not until 
it was made up; it would not be valuable at. that low 
level for anything except grazing. 


31666. (Colonel Harding.) There are large vegetable 
deposits there ?7—Well, yes, there are. There would, of 
course, be an annual expenditure for drainage to be taken 
into account. 


31667. Suppose the reclamation was made, would not 
that area be useful for you for depositing dredged matter ? 
—Well, I do not know. That is not a question I shuuld 
like to answer off-hand. 


31668. Would not that help to fill up ?—Yes, but I 
want to qualify the answer by saying that we are disposing 
of our dredgings now very much cheaper than we could 
dispose of them in the manner suggested. We can send 
dredgings to sea for 44d. or 5d. a ton. It costs more 
than double that to send them inland. Unless we were 
making up ground specially for harbour purposes we 
should send all our dredgings to sea. It would not pay 
to fill up ground which had been banked by the Corpora- 
tion unless we required the land for commercial purposes. 
You would not get more than £2 or £3 an acre per annum 
for the ground for pasturage purposes. ; 


31669. But you could use your dredgings for filling 
up ?—We could, if it paid us to reclaim land for com- 
mercial purposes, 


31670.. It is conceivable that it would pay you extremely 
well if you could obtain some land in that way for your 
harbour purposes ?—Some portions have paid near the 


MINUTES OF EVIDENCE ; 


31671. (Mr. Stafford.) It would be very valuable land, 
for the Commissioners ?—That is so, say, cityward of the 
Twin Islands. 

31672. (Colonel Harding.) My opinion is that when this: 
land is made the Harbour Board and the Corporation 
of Belfast will begin to appreciate how valuable this: 
enclosed space will be to them ?—(Mr. Thompson.) It 
close to the city or the harbour it would be valuable, 
but the bulk of the slob land going down to Cultra would. 
not be worth more than £2 an acre. 


31673. Some of it is near the city ?—(Mr. Kelly.) Oh 
yes; the part I refer to is up to Sydenham, and in the 
direction of the Twin Island ; I can show it to you on this: 
chart. You remember the place, Colonel Harding, which 
was talked of at the Health Commission in Belfast. That 
land there would be valuable. Along the Musgrave 
Channel we have no made up land ; here this is all made 
up, all this is made up but we could make up a large- 
quantity of land there. (Indicating on chart.) We own 
land from there southward, and the Commissioners. will 
undoubtedly fill it up one day but they will not do it to- 
morrow, they only make up land as it is required, 


31674. (Mr. Stafford.) One of the difficulties you. 
anticipated in regard to the reclamation from the Kinnegar 
was that it might throw the nuisance further down towards: 
Cultra ?—I did not like to raise that difficulty, because: 
it looks as if I were opposing this reclamation proposal, _ 
but I am afraid all the same that the difficulty will be 
raised by the owners of the foreshore and seaside residents. 


31675. Where ?—At Holywood especially. 


31676. The Holywood Bank would be cleansed by the 
reclamation works; ulva does not grow there now ?—I 
think when you hear what those gentlemen who are 
coming here to-day from Holywood have to say, you wilk 
find that some objections will be raised to the reclamation 
as proposed, 


31677. Suppose it did, and suppose the result for one 
moment was that it threw this nuisance down towards. 
Cultra, would it not be very much easier to collect it 
at Cultra ?—If you do not object to the annual cost of 
collection, of course, you might dispose of it all in that. 
way right along the whole foreshore. 


31678. Would it not be a very much easier and cheaper 
thing to collect it from that very narrow foreshore there, 
than to collect it in these enormous foreshores ?—Oh, it 
would surely. 


31679. And suppose it were thrown down there, suppose 
there was a nuisance down at Cultra, how would that. 
affect you ?—Oh, it would not affect us in the City of 
Belfast. 


31680. Not the least bit ?—No; that is the reason 
why I do not care to say anything about it. It is for 
the owners of property below Kinnegar. It is altogether 
their concern. 


31681. (Chairman.) There is one other point. We have 
had a letter from the Bangor Urban District Council who 
are apprehensive as regards the dredgings of Belfast 
Harbour that the dredgers will be emptied outside the 
entrance to Belfast Lough, and will thus do them damage. 
They say-they fear if they were emptied at a point five miles 
beyond an imaginary line drawn across the entrance to 
Belfast Lough between Black Head and Orlock Point. 
Is there any likelihood of their getting damage from this 
or from such operations as you have conducted hitherto ? 
—I have not the slightest idea of anything of the kind. 
Now we are depositing in deep water, we are obliged to 
deposit all our dredgings just about there, and the captains 
of our vessels have to send in a log every week, by which 
they must satisfy me that they have deposited all the 
dredgings in 10 fathoms of water which is the depth of the 
water in our depositing ground. Will anybody imagine 
that these dredgings could find their way to the Copeland 
Islands or to Bangor. I think the thing is very far fetched. 
The residents of Bangor may have seen ulva growing there, 
but to say that the sewage tipped in at Blackhead was 
the cause of it, they might as well say it was carried 
across to Scotland, and deposited there. 


31682. (Mr. Stafford.) Suppose, as the result of all this 
work of reclamation you improve the scour, would your 
Harbour Commissioners be prepared to pay the Corpora- 
tion of Belfast something ?—Upon my word, that is an 
awkward question to answer, 
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Twin Islands, and, of course, better still the nearer the 
land is to the city ; there is no question about that. 


31683. Has it struck you that your scour might be 
improved. You are claiming damages on the other side ? 
—I will not say the scour will not be improved. I do 
not think it right to dogmatise, but I scarcely think it is 
_ at all likely that it will be improved. There may be some 
extra dredging required, but then the Harbour Commis- 
sioners might get a return for that extra expenditure in 
the valuable land made up; it might be worth their 
while to incur this extra annual cost. 


31684. They might be paid over it ?—They might. I 
am not speaking simply on my own dictum; some very 
eminent members of the Engineering profession have 
reported on this subject of reclamation. I think the 
Commissioners have a copy of their reports, and very 
valuable reports they are. Every one of these engineers 
has reported against extensive reclamations. (Mr. 
Thompson.) With regard to the sea wall which has been 
foreshadowed here that would require to be very, very 
strong. Now, when we are constructing the new dock 
we are building at present, the contractors, a very eminent 
London firm, found one row of sheet piling not sufficient 
to keep the rush of the thing coming out. They had to 
put in one row of sheet piling square timber, about 
15-inch timber each way, all tongued and grooved. Then 
they had to make an embankment, and then put another 
row of sheet piling so as to make it strong enough to 
keep out the rush of the tide when they were constructing 
this wall. 


31685. (Chairman.) At what part of the harbour ?— 
That is the new dock we are building at present between 
Musgrave Channel and the Victoria, a new graving dock. 
(Mr. Kelly) We are building a new graving dock. (Mr. 
Thompson.) This is close to the city, and yet the inrush 
of the tide was so strong they had to put a row of sheet 
piling, then a row of clay, then another row of sheet piling. 
I want to warn you if you adopt a sea wall it will have to be 
a very strong sea wall. (Mr. Kelly.) It will have to be 
a very strong reclamation wall. Mr. Cutler will have 
to take into account that it would be much more exposed 
there, than where he is carrying out the embankment 
here. The same pitching there would not do, but that 
again is a matter of pounds, shillings and pence. 

31686. (Mr. Tatton.) Is it the inrushing of the tide or 
the storms ?—It is very much exposed, that channel. 


31687. The storms ?—Yes; the storms from the east. 
The east wind blowing sends the sea up there. (Mr. 
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Thompson.) The permanent wall would be subject to the 
storms. (Mr. Kelly). It would bea bank with about three 
to one of a slope; that is the batter or gradient of the 
bank, a pretty heavy bank would be required, and I 
see that Mr. Cutler is keeping back the line of his em- 
bankment on the slob a good deal to the eastward of 
the line first proposed. 


31688. You advocated taking all the sewage right out 
to Blackhead ?—(Mr. Thompson.) That would be my 
view. I speak personally now, not as representing the 
Harbour Commissioners, that is my own personal view. 


31689. Have you any estimate; has any estimate 
been made ?—I have heard it put at £350,000. I 
cannot speak of my own knowledge that that is the 
amount. If that will do it would be cheaply done and 
should work. | 


31690. (Colonel Harding.) What would the people say 
at Blackhead ?—There is very deep water at Blackhead ; 
there is nothing to fear there. 


31691. What about the landowners at Blackhead, will 
they take that view ?—It is all going there now. If not 
taken by sewer we take it by dredgers. 


31692. (Mr. Stafford.) Would you take it by the banks ? 
—My own idea would be to take it round by the banks— 
a metal culvert tube. 


31693. Would you not have objection from the other 
side, the County Down side ?—The Main Drainage Scheme 
carries all the sewage from the County Down side to the 
County Antrim side. 


31694. You would still have the Holywood polluted ? 
—I understand they have abandoned that idea; they 
are to take all round by the Antrim side. 


31695. (Chairman.) Would it go by gravitation ?— 


. They have to pump it at present; there are two pumping 


stations. 


31696. You would have to get considerable head to 
get it all that distance ?—Oh, yes, that would be quite: 
necessary. (Mr. Thompson.) Instead of the low level. 
sewer there at the present time it would be a high level. 
If they carry out the system they are thinking of now it 
would be a high level system pumping up from the very 
first, and then gravitating. 


31697. Well, we are very much obliged to you for the 
assistance you have given us here and at Belfast. 


Councillor Gzorcz Murpocn, the Chairman of the General Purposes Committee of the Holywood Urban District 
Council; and Mr. Davip BELL, the Town Clerk to the Holywood Urban District Council, called in ; and Examined. 


31698. (Chairman.) Mr. Murdoch, you are Chairman 
of the General Purposes Committee of the Holywood 
Urban District Council ?—Chairman of the General Pur- 
poses Committee of the Holywood Urban District Council. 


31699. And Mr. Bell is Town Clerk ?—Town Clerk and 
Executive Sanitary Officer. 

31700. We have your notes of evidence here, and you 
are going to tell us about the material changes which have 
taken place in regard to the foreshore and the growth 
of the weed during the past thirty-five years ?—(Mr. 
Murdoch.) Yes. 


31701. I think you had better give us that historically 
first, and then we will come to the effect upon the produc- 
tion or otherwise of nuisance by the various changes which 
have taken place ?—Well, shortly, Sir, I was born in the 
town of Holywood, in the house that I reside in, within 
about 120 or 150 yards of the shore 53 years ago. I was 
brought into work there on account of the Holywood Pier 
‘Company, when there was a tremendous amount of sand all 
along the shore. One of the ways that they made their 
money was by selling sand, and I had something to do 
with the getting of this sand, and putting it into lighters, 
and weighing it and selling it, as my uncle was Harbour 
Master. The first thing that I remember with regard 
to the shore was that in the year 1873 on the wkole shore 
there grew a wrack called Holywood Hair. That was the 
name this wrack had ; it was about one-eighth of an inch 
broad, it grew to 4, 5 or 6 feet long, and it was used and 
gathered and sold by different parties to upliolsterers, 
for the upholstering of chairs and beds, also mattresses, 
and that was used genera]ly over the whole county. I 
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want to show you that at that time there was no sewage 
on the shore because the whole place was covered with 
sand. About the year 1873 this weed began to break off 
prematurely, instead of waiting to the end of the year at 
harvest, in the ordinary way, it began to die off early in 
the season. Now the reason that was given for that was 
on account of some of the works in Belfast, especially 
vitriol works, sending down certain acids into the tideway 
that cut off this weed prematurely, before it was ready to 
come away in the ordinary way ; that was the reason given 
by the fishermen at that time for this premature decay. 

31702. That was in 1873 ?—That was in the year 
1873. 

31703. And did that materially reduce the crop that was 
gathered for this purpose ?—It did. 

31704. It began to diminish in 1873 ?—It did, and 
it ultimately went: away altogether. Yes, and it does not 
grow now. No. 

31705. Ceased to grow-altogether ?—Ceased to grow 
altogether. 

31706. How long ago ?—It would be about fourteen 
or fifteen years ago since it ceased to grow altogether. 

31707. By 1880 ?—There was another wrack about 
the thickness of that pencil. It was like the leather whang 
of a boot ; it was 7 or 8 feet long ; it grew from any length 
up to 7 or 8 feet long. 


31708. That was a narrow weed ?—No. That was @ 
round weed like a boot lace. Well it was about twenty 
years ago, or twenty-two years age, that it disappeared ; 
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that was not the weed called Holywood Hair, that narrow 
weed; about twenty-two years ago.the smell was very 
bad in the Kinnegar, and at that time what came in was 
crude sewage (it was not weed, it was crude sewage) 
for two or three years. Now, that was the sewerage 
that you will read of in the different reports, that blackened 
the silver in the people’s houses, and blackened the brass. 


31709. Was that a luxuriant weed at all ?—There was 
no weed of any consequence. 


31710. What part of the foreshore are you speaking 
of now ?—I am speaking now about the Kinnegar. 


31711. In days when there was no accumulation of 
sewage, and no particular growth of ulva in the neighbour- 
hood of Kinnegar ; there was sewage coming there which 
gave off emanations which blackened paint, do you say ? 
—Yes. 

31712. That would be about when ?—It is about 
twenty-two years ago; about the year 1888 or 1889; and 
at that time the nuisance was very bad, and the smell was 
worse then than it has ever been either before or since. 
"That was the worst time with regard to this nuisance. 


31713. And that smell existed without any sea weed 
piled up on the beach ?—There was no sea weed piled 
up on the beach at that time, at least worth speaking 
about. There wasa little, but not very much. Afterwards 
it began to come in largely, and it was impregnated with 
sewage. You would have seen the evidences of the 
sewage along the beach that had come in during those 
prior years if you had dug down, or if you had lifted a 
stone; the sewage was thick. If you had lifted a stone 
on any part of the beach, below you would have smelt 
the bad smell and seen the sewage that had filtered 
through the sand. 

31714. (Colonel Harding.) Was this at Kinnegar ?— 
It was all over the whole place, and at the Kinnegar. 


31715. Kinnegar; near Holywood also ?—Near Holy- 
wood, yes. 

31716. How far was Holywood itself to blame ?—In 
that ? 

31717. Yes.—It was not to blame at all. 

31718. (Chairman.) Has it no sewage discharge at all ? 
—It has, but our sewage is so diluted with water. 

31719. (Colonel Harding.) What is the method of 
treatment you adopt ?—We do not adopt any treatment. 

31720. Then where is the dilution that you speak of ; 
is it in the river ?—Yes, it comes from rivers. 

31721. What is the length of the flow which gives you 
this improvement in the result ?—Of course, that is a 
question I would say more for an engineer. 


31722. As a matter of fact, you say it flows into a 
stream, and becomes to some extent settled and puri- 
fied ?—Yes. ; 

31723. What is the length of the flow before it reaches 
the beach ?—Before it reaches the beach? Well, of 
course it varies in one of the cases with regard to these 
rivers the overflow from the waterworks first comes in. 
The sewage from about twenty tanks from the better class 
houses comes into this river, and I would say from about 
100 water closets. Sewage from ordinary houses also 
comes into this. 

31724. What distance from the shore does it come 
in ?—Well, right down to the shore ; within a very short 
distance of it. 


31725. Half a mile ?—No. 
31726. Quarter of a mile ?—150 yards. 


31727. Then you claim that your sewage delivered on 
the shore is not crude sewage. It is settled in this stream ? 
—Oh, it is crude sewage, but it is crude sewage highly 


diluted. 
31728. How ?—It is highly diluted with river water. 


31729. Does that do away with the evil ?—It does not. 
31730. It does not ?—No, I do not say it does 


31731. Does it to any important extent ?—It does to 
a very great extent. 


31732. (Mr. Tatton.) What is the population ?—We 
have a population in Holywood of 3,840. 


EVIDENCE : 


31733. (Chairman.) Have you a water supply ?—We 
have a water supply. We have 192 dry closets in that 
population. We have 800 to 850 houses, and I suppose 
there would be about the same amount of water closets, 
because there are a good many houses that have two 
water closets in them. 


31734. What is the consumption of water per head, 
do you know ?—We consume between 70,000 and 75,000 
gallons a day. We have no works in the town, good bad 
or indifferent. 


31735. (Colonel Harding.) Does your local authority 
propose to treat its sewage ?—Yes, we will ultimately 
treat our sewage, but there will be no use treating our 
sewage until Belfast treats theirs. 


31736. But you claim that your sewage is not an evil, 
although there is only a certain small dilution ?—No, I 
do not claim that our sewage is not an evil, but I say we 
are blamed for our sewage growing a good deal of this 
ulva latissima on the shore, which is not a fact. It has 
been stated in different reports. Well, how I know is 
this; I am a member of the Joint Board, and time and 
again I could show you along the shore where there is 
anything from six inches to a foot of this ulva latissima 
lying on the shore close up to the Battery. A southerly 
wind comes and after the next tide you could not get 
a barrow load over our shore, proving it does not grow 
there. 


31737. (Chairman.) But you have not told us when 
the ulva latissima began to be piled up on that foreshore. 
What year was that ?—1885. A few years after that, 
about fifteen or sixteen years ago; it began in a small 
way till it got gradually larger and larger.—The quantity ? 
Yes. 


31738. Was the growth of it ever established on that 
foreshore, or is it only that you get the detritus that 
comes from elsewhere ?—We get the detritus. There is 
a growth on our shore more or Jess, but the growth on 
our shore is very light, because there is still a certain 
amount of sand and stones on our shore. Now, this 
ulva latissima does not grow on sand; on pure sand it 
will not grow. 


31739. Then sixteen years ago it began to appear on 
your shore, and was anything then done by way of clearing 
it away; had it become troublesome to the extent of 
requiring removal ?—It had, and our Council cleared it 
for three or four years at small expense. 


31740. Within your own area ?—Within your own area 
and of course the farmers always took a certain amount 
of it away in carts, that they used for manure. 


31741. To put on the land ?—To put on the land. 


31742. Well, you were beginning to suffer in this way. 
Did you hear they were suffering in the same way, or to a 
greater extent, westward, from the same trouble ?— 
Further down and further up from us they did sufier ; 
they suffered worse at Tillysburn, because it comes in in 
larger quantities at Tillysburn, and in Cultra Bay it comes 
in very bad, because of the way that wall was built at 
Cultra. It seems to hold it in a sort of a segment of a 
circle; and it can’t get away and rots there. 


31743. (Colonel Harding.) Hold what ?—To hold the 
weed ; whenever it gets in, it cannot get away. 


31744. (Chairman.) What holds the weed do you 
say ?—The way the wall is built along the shore. 


31745. At what date did the nuisance become so great 
that there was an Association of the authorities to deal 
with it, without respect to particular areas ?—There were 
three Boards formed. I think the first one was in about 
1890 ; that is when the first Board was formed. 


31746. Was that a constituted Joint Board ?—A con- 
stituted Joint Board; a sort of constituted Joint Board. 
It was before my time on the Council. That is the reason 
I cannot give you, from my own knowledge, particulars 
with regard to it, but the Joint Board proper that is in 
work at the present time I am a member of, and have 
been from the first, and I think I have taken as much 
interest in it as anybody. 

31747. I just want to get this. The first Board; did 
it operate throughout the whole area from Sydenbam 
down to beyond Kinnegar Point ?—It did. 
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31748. It practically operated throughout the same area 
as the present existing Board ?—Yes. 


31749. And cleansed throughout that area where 
cleansing was required ?—Yes. 


31750. Was the cleansing limited to high water mark, 
or did it extend to the banks ?—It was limited to high 
water mark. We have really never gone to the banks, 
not even this Joint Board. 


31751. And did that first Joint Board, so far as you 
know, effect some considerable improvement by their 
operations ?—They did. 

31752. Reduced the trouble and nuisance to some 
considerable extent ?—They did. 


31753. How was it that the Board ceased to operate ?— 
Well, they had not enough money to work; they only 
had, I think, about £400. 


31754. Per annum ?—Per annum. 


31755. Then was there an interval before the second 
Joint Board, with which you are more intimately con- 
cerned, was established ?—There was, but I do not 
think Holywood took very much to do with the second 
Joint Board, because they could not afford the money, 
and they thought they would do the work themselves, 
and indeed, they spent as little as they possibly could 
help. — 


31756. And in the interval between the cessation of 
the first Joint Board and the establishment of the second, 
was there any marked increase of the nuisance ?—Yes, it 
has increased ever since. 


31757. In spite of the operations of the second Board ?— 
Yes. 


31758. Then have the operations of the second Board 
been very largely increased as time goes on, or remained 
much the same year by year as to the total amount of 
weed that has been cleared away ?—Well, that is this 
present Board you mean; this present Joint Board that 
is in operation now. 


31759. Is this existing Board the third Joint Board ?— 
Yes, it is the third Joint Board. I could not tell you very 
much about the first or second Joint Board, but with 
regard to this third Joint Board 


31760. How long was the second Joint Board in exis- 
tence ; can you tell us that ?—It was only a year or two. 





31761. Only a year ?—Only a year or two; I would 
not exactly say, but I think it was only a year or two. 


31762. And the interval between the second and the 
third ?—The third followed the second as soon as they 
could get their Bill, and they could get the local Govern- 
ment Board to take their case up. 


31763. The nuisance was so far urgent that you could 
not afford to wait longer than was absolutely necessary ? 
—The thing was urgent, and with regard to the quantity 
and the approximate weight of the weed, this last year 
was the biggest year ever we had for the approximate 
weight, that is the weight in tons. There were 14,687 
cartloads, 16,496 bogey loads, which meant 20,620 tons. 
That was in the year 1907. In the year 1908 there was 
not so much. There were 9,412 cartloads, and 13,537 
bogey loads, and the weight in tons was 16,921} tons. 
Now, last year the cartloads rose from 9,000 to 20,730, 
and the bogey loads to 22,239; that was from 13,000 ; 
nearly double. The weight in tons was 27,798} tons ; 
that was last year. Of course, I say this, that in 1907 
and 1908, we could easily have got 27,000 tons if we had 
had as effective an administrator looking after things. 
We got a new man here, and he effected a very great 
difference in the quantity that we got weekly for the 
same amount of money. I have the particulars of the 
money that was laid out lifting the different quantities. 
in the years 1907, 1908 and 1909. 


31764. We will not trouble you about the cost of it 
at present, thank you. 


31765. (Mr. Stafford.) How do you work; by con- 
tract ?—No, we do not work by contract. We have the 
men, and we pay them so much an hour. These are the 
different weekly reports that come in, showing the depth 
of the weed each day off different parts of the shore, 
(Paper handed in.) 
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31766. (Colonel Harding.) Has the work done any (Councillor 


good ?—It has done good. 


31767. It has reduced the evil ?—It has reduced the 
evil; that is, the evil is not so bad. If the weed does 
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weed when it comes in fresh and cart it away, there is 
no smell, but if the weed gets leave to lie along the shore 
for two or three weeks until it smells and turns into a 
rotting black mass, then the incoming weed coming on to 
the top of it turns into a rotting mass so much quicker. 


31768. Would it be impracticable for the Joint Board 
to do the work effectively ?—I believe absolutely it 
would, 


31769. Why ?—Because it would take all the men in 
Holywood ; if they were doing nothing else, they could 
not keep the shore clean from one end to the other. 
Certainly if we had more money, and more men, we could 
clear more weed, but I do not believe at the present time 
that we lift half the weed which comes in. 


31770. At what cost do you lift half the weed ?—Well, 
at about £1,500 a year. 


31771. You mean not half the weed deposited by the 
tide at high water mark ?—Half the weed that comes 
into the bank. 

31772. (Chairman.) That is piled up by the tide ?—No,, 
we do not. 

31773. (Colonel Harding.) Your total income is £2,000 
a year ?—Yes, but we only have about £1,500 a year to 
spend. 

31774. Ata cost of £1,500 you remove half the weed ?— 
Well, I would say about one third the weed. 


31775. At a cost of another £1,500 you would remove 
the whole of it ?—Well, I would not say that. 


31776. It is a matter of arithmetic, is it not ?—It looks. 
like it. There are a lot of circumstances have to be taken 
into account in the lifting. 


31777. (Chairman.) Have you any difficulty in getting 
labour for the purpose ?—Sometimes there is great diffi- 
culty in getting labour, and you see there is the thing 
with regard to the carts. I will tell you what would 
knock you out with regard to the farmers’ carts that take 
away 20,000 tons a year. They could not take away 
any more, because you cannot get any more farmers. 
They take away just what they require, and they would 
not take a load more though you. paid them ; so that is 
one way your calculations would be out of it. 


31778. What do you do with what the farmers do not 
take away ? Do you stack it ?—We have to stack it in 
Colonel McCance’s field, and that is a very bad arrange- 
ment. 


31779. That is in itself a nuisance ?—It is a nuisance, 
and when it was proposed to put it in that field, we had 
no idea that it was going to get leave to stay. Colonel 
McCance, once he got it there, would not allow any other 
carts than his own to come in and take it; therefore, it 
had to stay. 


31780. (Mr. Stafford.) You only take what is thrown 
up on the shore ?—We just take what is thrown up on 
the shore, and no more. 


31781. Would it not be better, so far as this nuisance 
is concerned, if you went out further, and got at some of 
the rotting masses that we see outside ?—It would if you 
could get out. 


31782. Is it impossible to get out ?—Very nearly, 
because the men would be working up to their knees and 
their thighs. It is not long since I saw a man up to his 


neck. He would be absolutely engulfed in it; and close 


to the shore at Sydenham Station I saw a man up to his 
arm-pits, when I was in the train. 


31783. Could you not work rails out, and work at low 
water ?—No, rails would not be very much use because 
the place is so soft that you could not work it with bogies. 
and rails; at least, that is my opinion. 


31784. Then no matter how much you spend upon it, 
apparently you cannot have an effective system of cleans- 
ing the foreshore ?—No matter what you spend. 


31785. Would it not be better to reclaim that fore- 
shore ?—Certainly. 
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31786. You agree to that ?—I agree; partial reclama- 
tion is the only way to get value for your money. 


31787. Where would you reclaim from ?—I would 
reclaim the whole flat where that weed grows. 


31788. From the Point Kinnegar ?—From the Point 
Kinnegar to the point of the Musgrave Channel at Twin 
Island. 


31789. Would Holywood bear any portion of the ex- 
pense ?—It would not; it would not be within their 
district ; it would not be fair to ask them. 


31790. It would not be within their district ?—No. 
31791. Is not Kinnegar within their district ?—No. 


31792. But it certainly would benefit you at Holy- 
wood ?—It might, and it might not. The thing is this ; 
there is a certain amount of this weed grows outside 
Holywood, and it might turn round if the scour was not 
strong enough to take this out to sea, and throw it back 
on the Holywood Bank, and make it as bad as Tillysburn 
Bank is at the present time, because our shore is lowering 
to the extent of 4 or 5 inches every year. It has been 
lowering to that extent this last twenty or thirty years. 


31793. Anyway, you think it would be of great benefit 
to. Holywood and the whole foreshore if you reclaimed 
it ?—I do. Some people might laugh at that. During 
the last two years, since the Harbour Commissioners begun 
to cut the channel, since they begun to deepen the channel 
for those big steamers that are building for the White 
Star Line, our shore has gone down to the extent of 
nearly 6 inches per year. The toe of the battery used 
only to be showing ; now it is a good bit down the founda- 
tion. 


31794. Is that from the wash ?—That is from the 
wash, from the scour that comes over the bank. 


31795. What are you going to do with your own sewage ; 
are you to purify your own sewage ?—We will purify our 
own sewage whenever the time comes, whenever Belfast 
do not throw any of their sewage out on to the bank. It 
is like this; we have about £4,000 a year altogether to 
spend in Holywood from the rates. We have nearly 
£2,000 to pay for the poor rate ; we have the other £2,000 
left. Now, it would take an extra 6d. or 1s. rate to purify. 
We have 3d. in the pound to pay in Holywood for the 
cleansing of our foreshore at the present time, whereas 
Belfast gets off with one-third of a penny, and Castle- 
reagh Rural District with 14d. 


31796. Does not the Corporation of Belfast pay 95 per 
cent. of the whole of the outlay ?—They pay 85 per cent., 
one-third of a penny in the pound on their rates; and 
with us 74 per cent. is 3d. 


31797. Well, now, about this sewage of yours; you 
say it is very highly diluted ?—Yes. ; 

31798. Have you had any analyses made of it ?—My 
friend there has made the analyses. 


31799. That is Dr. Letts ?—Yes. 


31800. I see that he has, and I also see the analyses 
of Holywood sewage. Amongst other things he states 
that they were rather more concentrated than Belfast 
sewage ?—I think you know, maybe, if he were taking 
other samples again, that they would not be so bad as 
these were, because that was for a certain purpose. 


31801. Those were taken in 1908 ?—Dr. Letts at that 
time asked me in the Corporation one day, what came 
about with our sewage, he could get so little solids from 
it, with the other things in it, that is from a chemical 
point of view, and I pointed all this out to Dr. Letts, and 
you remember, Dr. Letts. 

31802. (Professor Letts.) No, I cannot say I do. 

31803. (Witness.) But I remember it distinctly. 


31804. (Mr. Stafford.) You think it is better now ?— 
I think you could do whatever you like with analysis. 

31805. What have you done since 1908 to make it 
better 7—We have not done anything. We flush our 
sewers well and we do not do anything more. 

31806. (Mr. Tatton.) Perhaps he came on washing day ? 
—He might; you can come on any day, 


31807. (Colonel Harding.) Does not Belfast do a little 
more than that; are they not settling a large part of the 
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sludge and carrying it out to sea ?—They have been set- 
tling a lot of things for years, but none of them have 
improved our shore. 


31808. They are doing a little more than you are ?—I 
could not tell you; Ido not think so. They would make 
you believe that they were, but I do not think they are 
doing any more than we do. The idea of comparing a 
town like Belfast with a town like Holywood, having 
regard to the population of the two places and the figures 
given, is simply ridiculous with regard to sewage. Mr. 
Cutler would make it out that there was more sewage 
came out of Holywood than out of Queen’s Island, a place 
where there are ten times more men at work than adults 
in all Holywood. 


31809. (Mr. Stafford.) Anyway, you appear to think 
that the real cure for this matter, as far as you are con- 
cerned, is the reclamation of the foreshore ?7—Is the 
reclamation of the foreshore. 


31810. Which of those weeds (Showing illustrations 
of weeds), were the weeds you remarked in 1873 as grow- 
ing upon the foreshore, do you know ?—This was the weed 
there. (Indicating.) But there was another weed that 
grew too. 


31811. That is zostera marina sea grass; was there 
any ulva at all then ?—There was no wva at allthen. 


31812. That was in 1873 ?—The ulva has changed. 
Within the last year there is far more foggy matter in 
the uwlva now than there was in previous years. ; 


31813. (Colonel Harding.) Far more what ?—Foggy 
matter; like a foggy weed. 


31814. Could you describe that a little more plainly ?— 


You would know what a spider’s web would be like. pe) 


31815. You mean of a more mossy character ?—A 
more mossy character ; it has changed within the last two 
years. 


31816. Then that would not be ulva ?—No, it is not 
ulva. 


31817. And it probably is not a nuisance ; that does 
not wash ashore, does it ?—Well, it does not deteriorate 
to the same extent as quickly. 


31818. What really causes the nuisance is not the foggy 
growth or the sea-grass, but the wlva proper ?—The ulva- 
proper, because the ulva holds so much sewage in solution 
with it. Now within the last fortnight I saw a block of 
old ulva come ashore ; it comes ashore in blocks sometimes. 
Well, in turning up the bottom of that, it was altogether 
about 6 inches deep, there was from half an inch to an inch 
of entirely dark matter that seemed to be the bed that it 
had rested on, that it brought with it. That seemed to me 
to be pure sewage. 


31819. (Chairman.) It had carried away the mud in 
which it had been imbedded elsewhere, you mean ?—Yes. 


31820. (Colonel Harding.) That is a _ controversial 
point, of course ?—Oh, but I saw this; there is no matter 
of doubt about it. 


31821. You would see the mud, no doubt, but it did 
not follow that it was pure sewage ?—It did not, but I 
saw in one of these reports that Dr. Letts said this was 
old ulva we had. Well, I do not believe in it, because I 
believe that the old sewage that is on that bank would 
extend to 3 or 4 feet deep, and that when it gets the sun 
it ferments and comes away with the weed adhering. 


31822. Would you mind smelling that rather evil- 
smelling bottle. (Handing phial to witness.) 


31823. (Mr. Stafford.) Is that ulva or sewage. 


31824. (Colonel Harding.) Is_ that 
more like sewage than ulva. 


31825. That is absolutely vegetable matter ?—That 
might all be, but it has not that smell. 


31826. You have no confidence at all in the opinion 
of Professor Letts in that matter, as to whether this mud 
is vegetable in its origin ?—Oh, as far as that is concerned, 
the scientific part of it, he may have his opinion, and I am 
like the common people, I have mine. I believe to a 
great extent in what I see with my eyes; because the 
opinion of those men—they chop and change 


31827. (Chairman.) The views of the District Council 
are, that so long as present conditions are maintained, 


sewage 7—It is 
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- the work of cleansing will have to go on, will it not, or 
~ even be extended ?—It will. 


31828. Increased ?—There is no doubt. 


31829. And is the Joint Board proposing to carry on 
" operations to cope with the nuisance ; are they to carry 
away next year, in 1910, even a larger amount of seaweed 
than they did last ?—Well, we will do the best we can, 
and that will be their intention as long as they last, but, 
as far as I understand, the Board will be dissolved in 
my a The Act of Parliament gave them up to that 
~ time, 


31830, They come to an end then, do they ?—Yes. 


31831. There will be a question of establishing a fourth 

Board ?—No, the Local Government Board have the 

_ power to keep the Board on for another five years. (Mr. 

- Bell.) They may reconsider the question of contribution 
if the Board goes on still. 


31832. Who are the contributing authorities now ?— 
'(Mr. Murdoch.) Belfast, Castlereagh and Holywood are 
the three contributing. 


31833. In what proportion ?—Belfast contributes 85 per 
cent., 7} from Castlereagh and 73 from Holywood. But 
as I would like to point out to you again, the Belfast 

~85 per cent. only costs one-third of the penny in the 
pound to those in Belfast, to Castlereagh it is 14d. and in 
Holywood it is 3d. What we say is fair would be pro rata 
rate of 3d. all round or 3d. all round or Id. all round, we 

~care not which. We will pay our fair proportion, but 
we say we are paying too much. 


31834. You would prefer that basis of contribution if 

the Board is renewed ?—We would, because it is the fair 

~contribution that is thrown on the population, the 
valuation and everything else. 


31835. Has Mr. Bell anything special to say ?—( Mr. 
Bell.) Yes, Sir, I should say in the first instance, as well as 
being Town Clerk and Executive Sanitary Officer of 
Holywood, I have also had a good deal to do with this 

- Joint Board. The Secretary is in Belfast and he operates 
it from Belfast, but by arrangement with him the practical 
work is done through me in Holywood. The wages are 
paid and the cartage moneys paid through me, and I am 

in daily contact with the men. I also reside close to the 
beach, and pass it sometimes five or six times each day. 
I also wish to say, so as to show that I am not here in any 

-grandmotherly spirit, but with the desire to get some 
termination of the position with regard to the nuisance 

~so far, not only as Holywood is concerned, but the other 

-adjacent parts, that while Town Clerk of Holywood, I 
reside at Marino outside the urban district and own 

property there which is situate in the Castlereagh Rural 
District. I also, in Belfast itself, own considerable pro- 
perty, with the result that this question affects me in the 

“three different capacities, that is in my dual personal 

capacity, and as Town Clerk of Holywood. I naturally 
ought to serve the interests of Belfast best, as it affects 
me more in the rating than the other districts. I want 
to get at the subject from the best point of view, to see 
what is the fair thing to do and also to get rid of the 
nuisance, if that is possible. Now, Sir, I should like to 

‘take the matter according to the letter which I sent to 
your Secretary first, the material changes that have 
‘taken place in regard to the foreshore and the growth of 

the weed, during the past thirty-five years. Well, I can 

-go back twenty-five years. I was born on the other side 

-of the Lough at Carrickfergus, and have never been 
resident from the Lough, I have always resided on its 
shores, I have resided at Holywood side for twenty-five 
years. Prior to that I had also experience with regard 

~to the river proper, having boated a good deal upon it 
and sailed a good deal in the Lough itself, and not only 

‘in the Lough proper, but in the upper reaches, in shallow 
waters, getting aground, knowing the conditions by getting 
aground, with the result I have had a very fair experience 
in that direction. And as to the question of this ulva 

.latissima, and the detrimental effect on the foreshore, 

- caused by the alterations and extensions, in connection 
~with the Belfast Sewage System and the inaction of the 
Belfast Corporation in giving proper effect to the duties 
devolving upon them with regard to the sewage of the 

-city, I will take those two together, Sir, and try to make 
‘my statement as short as possible. There is no question 
that the growth of this weed has increased and materially 

vincreased, 
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31836. In your boating days, did you find it growing 
on the upper reaches of the Lough ?—I did; there is no 
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question about that; not to the same extent as more “och and Mr, 


recently particularly since the inauguration of the present 
main drainage system, that is after the passing of the 
Belfast Main Drainage Act, and the main drainage system 
went not into the river, but further down the river into 
the Lough. 


31837. Do you remember the condition of the Tillysburn 
Bank in those days; did you ever get aground there in 
your earlier days ?—Yes, Sir. There was a good deal 
of mud in there and soft mud, not close in, because, where 
we would be racing, the boats would be more or less in 
the old Channel. You would not be more than 100 yards 
out of the Channel, going into a little bay perhaps to get 
the benefit of or shun the tide. Well, in those bays 
there was a good deal of mud, because I have seen a boat 
drawing about three feet of water sticking in this mud 
and the tide practically leaving her standing upright in 
the mud. There was not the great growth of the weed 
at that time which seems to be there now. 


31838. (Colonel Harding.) There was a growth ?— 
There was a growth, but not to the same extent. 


31839. What period are you speaking of ?7—Well, I 
would now be speaking of, roughly, from fifteen to twenty 
years ago. 


31840. (Chairman.) What is that ?—Between fifteen 
and twenty years ago. 


31841. Were there mussels on the bank there then in 
any large quantities 7?—There were mussels on the bank 
there as still exist, but cut into when the cutting through 
the bank was made by the Belfast Harbour Commissioners, 
which I think materially altered the question with regard 
to the mussels. The mussel now is a smaller mussel and it 
is a little more spread over the beach. For instance, 
opposite Holywood proper, there are mussels hove up, 
I mean hove up by their own growth, raised up above 
the level of the beach more so than they were in former 
years. With regard to the river, before the sewage was 
passed into the present main drainage system, I remember 
going up the river rowing, and it was practically filthy 
from the fermentation setting up the gases. You would 
see the bubbles rising quite distinctly, as I have seen them 
rise similarly in the Clyde. 


31842. That is in the river proper ?—That is in the 
river proper when the Belfast sewage went in there at 
that time. Now, the condition of the river is entirely 
changed ; that is, it is practically a clean river now. You 
can see into the water now, which formerly you could 
not have done, and the banks seem more solidified if 
anything in form. In my rowing years it was impossible 
for instance to go ashore at any part of the river if you 
desired, unless it was practically at high-tide. In the 
past few years, going up there, I have observed parties 
go ashore at practically low-water mark. The condition 
varies with the sludge and mud. At various parts it has 
more or less cleansed itself and more or less solidified, I 
assume from less sewage being in it. From the inception 
of the Main Drainage Scheme I personally have seen what 
I believe to be a considerable increase of the growth of 
this weed. My opinion is, that the growth on the banks 
proper—and when I speak of the banks proper I mean 
the banks of course which bare at low water—is imma- 
terial and that the main growth, the growth which really 
causes the trouble, is a growth which takes place below 
low-water mark, and becomes detached. I should observe 
here that there are practically two detached portions of 
it, or rather two growths of it in the year. I have always 
observed, in the operations of the Joint Board, that early 
in the year, May and June, as a rule, give us a good deal 
of work ; that is there is a good quantity of the stuff seen 
then. 


»31843. In May and June ?—In May and June. I am 
speaking generally now, because it may alter somewhat 
according to the season. What I mean is that there is 
practically a spring growth of it which first comes ashore, 
After that does come ashore, Sir, there is a period during 
which there is seemingly a second growth, which is driven 
ashore in August, or sometimes in September. 


31844. The May and June growth that is driven ashore ; 
are those immature fronds; are they as large fronds as 
come in the autumn ?—They do not seem to be quite as 
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fully developed as the autumn growth; as a rule it is 
easier dealt with at that time of the year. Now, last 
year for instance, September month was pretty warm, 
and I noticed at my own place that we had at that period 
an extra growth of grass on land. There was a very heavy 
growth of ulva came in during the month of October and 
there were deposits of weed—I should say thousands of 
tons—taking it over the whole shore—which had been 
blown in by heavy seas at that period, and the Joint 
Board’s operations having ceased it was not removed 
except by the farmers. Fortunately, that was a period 
of the year when the farmers could give a good deal of 
their time to its removal. 


31845. When did cleansing operations cease last year ?— 
I think it was about October. We had a little more money 





“in October last year than we had the prior year, not 


larger contributions, not a larger revenue, but we had 
more to the good at that time owing to the manner in 
which it was expended in the earlier months. 


31846. But this extra delivery of wlva on the fore- 
shore was subsequent to that, was it ?—It was, Sir. It 
practically came in just as the Board was ceasing work. 
There was a fair quantity of it taken away by reason of 
it coming in at a period when the farmers could take it, 
because in the summer time, probably early in the month 
of August, you cannot get the farmers, they are harvest- 
ing, and they will not send their horses to take away 
the weed. If it comes away in October, if the weed is 
on the beach then, they will come and take it in large 
quantities. I have seen fifteen or twenty farmers last 
October clearing away this weed as fast as they could 
get it, every day. My impression is, rightly or wrongly— 
] do not set myself up as an expert—that the alteration 
of the Main Drainage Scheme of Belfast has increased 
the nuisance by causing a larger growth of this wlva which 
is deposited upon our beach. 


31847. From what date should you say that difference 
commenced ?—The year 1887, Sir, the date of the passing 
and putting into force of the Main Drainage Act. Now, 
up to that year there was a bathing station at Cultra of 
which I was a very interested member, in fact I bathed 
daily. I bathed after that period until about four o1 
five years ago, when the water began to be so bad down 
in that direction that I refrained from bathing, and have 
not bathed there since. When this weed would rot on 
the shore, and the water would come in and mix with it, 
the water got to be of an inky nature and that would be 
passing down with the ebb tide and, of course, when you 
are bathing you are not going far out. This blackish 
water would be on the edge of the receding tide some- 
times, and if you got a mouthful of it, it was not very 
pleasant. I have refrained from bathing entirely, and 
from that date I have seen that the growth that has been 
deposited has increased. In fact, if this Board had not 
been formed, the conditions that existed with regard to 
Cultra and the colouring of the boats and the club house 
and all that, would at any year now be equally as bad 
as on any occasion that Professor Letts in his evidence 
gives it. I have seen myself what Professor Letts has 
spoken of as to the action of the sulphuretted hydrogen 
on the paint and the silver in my own house. The watches 
of the men working on the shore, and the money that 
they were handling and in their pockets were turned 
absolutely black. This all leads me to the conclusion 
that the difference in the effect of the drainage of Belfast 
has materially increased the weed. I presume the mem- 
bers of the Royal Commission are thoroughly aware that 
there is not a nuisance to any great extent, or rather what 
could be called a nuisance, apart from the weed rotting, 
I wish to say, the amount of sewage deposited on the 
beach to my mind would not cause a nuisance sufficient 
to trouble us, that it is the weed coming in and rotting 
that sets up the fearful nuisance and the fearful smell 
which are so often complained about. 


31848. (Colonel Harding.) What are the remedies that 
you suggest ?—Well, since the invitation I should say 
has been sent out by the Royal Commission with regard 
to this sitting here, it has been suggested that this reclama- 
tion already referred to should be adopted. That had 
been considered before but it had been evidently pooh- 
poohed, or at all events was never pushed; that is so far 
as we are concerned. I understand now there is a desire 
to change in that respect. I personally was always under 
the impression that reclamation would assist it in this 
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way, that it would give a smaller space for the stuff to - 
come ashore and begin to rot before it was lifted, because - 
Tillysburn and Sydenham are the two places where they 
have great difficulty in removing it, mot only owing to - 
its position, but owing to holes which had been made by 
prior buryings of the stuff by the temporary Joint Boards . 
which have been referred to here rather the temporary 
arrangements between the districts surrounding. What 
they used to do was to dig holes and bury the stuff, with 
the result that there are numbers of these holes yet exist- 
ing where that stuff is lying in a black putrid condition,. 
and I have seen the men getting into them, and on some - 
occasions risking themselves considerably by dropping 
into one of these holes. 


31849. On the foreshore ?—Yes. Those of course are - 
in the area where this proposed embankment for reclama- 
tion would be thrown across, but I should say with regard 
to that I question whether the reclamation there will 
have a very material effect so far as Holywood is con- 
cerned, and my reason is this. If it is right that the - 
greater growth of the weed is below low water mark, and 
that is it not retained there. and broken away and de- 
posited on the shore 


31850. (Colonel Harding.) I think, Sir William, it would ~ 
be important if the witness would give us the authority 
upon which he bases the opinion that the weed is grown». 
below low water mark ?—Not opinion; ocular demonstra- 
tion. That is what I am giving you. 


31851. That is a controversial point. We shall be 
interested in hearing something more about that ?—I 
remember at the last Inquiry, at which Dr. Letts was 
present, I gave the same evidence with regard to it. 


31852. Where have you found the weed growing below 
low water mark ?—Well, I think the map possibly —— 


31853. Was it a floating weed or a growing weed ?—In 
some cases floating ; I want to distinguish between what 
I saw floating and what I saw growing. 


31854. By growing, what do you mean ?—I mean 
attached to some bottom. 


31855. (Chairman.) Attached to stone or to mussels ?—~ 
T could not say that, for I did not look. 


31856. Can you point out on the map where you found 
these beds below low water mark ? 


31857. (Colonel Harding.) The argument you are just 
bringing before us is based upon this fact, that the wlva 
grows below low water mark ?—Yes, mainly. 


31858. The embankment would not prevent its growth ? 
—It would not prevent its growth, but it would prevent 
what I say; it would minimise the nuisance in this way, 
that it would prevent it being deposited at a very, very 
bad part of the beach, that is between the Kinnegar and 
the Twin Island. Where it comes in there it is very 
difficult to deal with ; the beach is soft and it rots there 
very quickly, I think more quickly than in any other part. 
That is between Tillysburn Station and the end of the 
Kinnegar. ; 

31859. Please explain the observations upon which 
you base your opinion that the wlva grows most under 
low water ?—Take Cultra; this is Cultra bed here. 
(Indicating.) Professor Letts will follow me in this, 
because he knows Cultra very well. Between the one and 
the two-fathom line, I have seen beds of the stuff lying © 
on what I may call a fairly clean sandy bottom. They 
were lying 3 or 4 feet deep. You could put the oar down 
nto it. 

31860. On a clean sandy bottom ?—On a clean sandy 
bottom. 


31861. Mr. Murdoch told us just now that in no case 
had he seen the weed growing on a clean sandy bottom ?— 
I do not think he speaks of Caltra. 


31862. In this case it was growing on the sand ?—I did 
not say so; I said it was there; not growing. That is. 
what I want to explain. This was a season of the year 
when we would have what I might call an anti-cyclone 
period, with the result that there was nothing to drive » 
the weed in; it was lying there for three or four days at 
least. 

31863. I think that is pretty well admitted. There is 
much evidence before us to show that quantities of weed. 
are found floating below low water, but you expressed . 
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=the opinion that it mainly grew and was attached below 
low water mark ?—Exactly, but I wanted to distinguish 
between those beds at Cultra and a growing bed. Now I 
am coming to a growing bed, Sir, off here, off Garmoyle, 
here you see the old channel. It is there. (Indicating.) 
The new channel of course goes in a straight cut. In the 
old channel round here was the red light, and what is 
called the Garmoyle light in there. At the back of the 
* Garmoyle light, I have seen it growing there in considerable 
- quantities. 


31864. You say you have seen it growing there ?— 
Yes ; what I mean is below low water mark. 


31865. In what way did you see it growing ?—Going 
- over it in a small boat, and seeing the growth below. 


31866. (Chairman.) What depth of water would it be ? 
—Not more than 3 or 4 feet, verging out in alpelnte banks 
~ to the high water mark. 


31867. (Colonel Harding.) Explain to us how you saw 

it growing, the attachment to the bottom ?—I did not 

take a handful of it up, or take any machine to take it 
up and see whether it was actually attached. 


31868. Then you do not know if it was attached ?— 
Further than by the appearance of it. It seemed to be 
- attached. With a moving or detached mass, any action 
- of a steam boat or anything of that kind will move it in a 
- different way from anything that is attached. What is 
- attached will only show a small waving line, like growing 
-corn. The other will move a yard or so in the oscillations. 


31869. You did not pull any of it up to prove whether 
it was attached or unattached ?—No, I am giving you 
my reasons for saying I think it was attached. 


31870. It does not go beyond that ?—No, I do not wish 
to state anything which would mislead the Commission, 
- or place myself in an awkward position before them. 


31871. You have seen the weed attached, say, on the 

’ Tillysburn bank, attached to mussels ?—Very little. I 

have said, Sir, that the quantity that grows on the bank, 

‘if that was all we had to deal with—I am speaking of the 

_ banks entirely exposed at low water—to my mind would 
be infinitesimal, and would not cause a nuisance. 


31872. Have you walked over those banks in summer ; 
in August ?—In the winter-time. 


31873. Are you speaking of the Holywood Bank or the 
 Tillysburn Bank ?—I am speaking of the Bank off Holy- 
wood. 


31874. Have you been on the Tillysburn Bank, near 
~ the mouth of the Connswater ?—No, Sir. 


31875. There it is found growing attached in very large 
* quantities ?—I do not touch upon that. 

31876. So far as your statement of the weed growing 
below the low-water mark is concerned it is merely 

“upon your inference that it was not carried away by the 
wave action when you saw it there, it was simply waving 
and remaining in situ ?—Just so. 

31877. You simply infer that it was attached, but you 
‘have not verified that there was attachment ?—I have 
inferred from the other weed which would possibly pass 
vaway by the action of the water; the oscillations would 
be much wider. 

- 31878 (Chairman.) You tell us the embankment of 
‘the Tillysburn area might not have a satisfactory effect 
-on the coast line east of Kinnegar ?—That is what I was 

getting at. From this point of view, if the weed does grow 
in quantities below low water mark, as I infer from my 
‘last answer, then that will sooner or later become detached 
and be sent down to reach the Holywood Bank, because 
it cannot get in where you have the proposed embankment 
with the result that my view is that the nuisance, as far 
as Holywood is concerned, would be materially increased 
by the ‘deposit and of course the natural rotting of the 
weed. 

31879., (Colonel Harding.) And if the weed does not 
grow under those conditions, what would be the effect ?— 
If the weed does not grow under those conditions, there 
cannot be the quantity of weed that would cause any 
nuisance. [I would be perfectly satisfied with an em- 
bankment, and that it would not do any harm to Holy- 
wood. That is the inference perfectly clear ; that is 
ordinary logic. 

31880. (Chairman.) Do you apprehend you would 
get weed.transferred across from the opposite shore, the 
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Antrim shore ?—I do not think that from the Antrim 
shore, as the shore itself, Sir, the weed would reach us, but 
tf it grows below low-water mark, as I have inferred by 
one of my answers, we would get it with a strong westerly 
wind, because I have seen on occasions there with a strong 
westerly wind, even at high water mark, along our own 
beach on the south shore, the Holywood Shore, a greasy 
appearance with a quantity of sewage, on the top of the 
ordinary sea water. That is when there is a strong 
westerly wind with the ebb tide running, and there would 
be a discharge of the sewage from the Belfast Main Drain- 


age Works. 


31881. (Colonel Harding.) What are we to understand 
that you suggest to us as a remedy for the evils that are 
complained of ?—Well, so far as the Joint Board is con- 
cerned, the removal of the stuff before it commences 
to decompose will, to my mind, make the beach clean, 
because that is our experience. For instance, at the 
present time, just before we left Holywood, the beach 
was absolutely clean; no smell observed, Holywood 
was absolutely clean. It is the remaining deposit that 
is the nuisance, and if the Joint Board’s action is suffi- 
cient to clear away the weed and keep the beach clean— 
I do not speak of the banks outside, but the beach, 


say, within 100 yards from the embankments—my im- 


pression is that the nuisance would be greatly mitigated. 


31882. You suggest that effective removal would be 
more valuable than reclamation ?7—Well, I am in this 
difficulty, Sir, that my suggestion with regard to the 
growth of ulva is questioned. If I am right as to the 
growth it would effect us, because if the weed is kept 
below the low-water mark, there is no nuisance. It is 
only getting above low-water mark and by compression 
and decomposition setting in, the nuisance arises. 


31883. You think it is a more certain remedy to remove 
the weed that accumulates at high-water mark first ?— 
Yes, but the more certain remedy to my view is—and 
here we may have some little controversy—that if the 
Belfast people will carry out the terms of the 1890 Act 
and treat their sewage by purifying it, they will, of course, 
starve this weed, and we will not have the weed in quantity 
ultimately ; it will practically cease to be a nuisance, 


31884. You know that that view is not necessarily 
accepted; it is a controverted view ?—That is why I 
say, there we will get into controversy. 


31885. But any way, you are satisfied, so far as that 
district is concerned, that removal is an effective remedy ? 
—TI believe it would be, if the removal were sufficient, but 
the cost of that would be pretty heavy; to make an 
absolute removal, that is if there is a proposal to clean 
the whole banks, I do not think it will be possible. 


31886. (Mr. Stafford.) 1 thought Mr. Murdoch said 
that was impracticable ?—My own view is, that it would 
not be practicable to carry it out, because of the condition 
of the beach at the present time. 


31887. How would you carry it out; how could you 
carry it out ?—Well, the only way it could be carried out 
would be by not only removing the weed that is there. 
but removing the sludge so as to make a bed upon which 
the men could work, which to my mind would be a most 
expensive thing. From my point of view, the reclamation 
would be much preferable. 

31888. And cheaper ?—And cheaper in the long run. 
I think it was a great mistake—this must be taken for 
what it is worth—that at the time the Harbour Board 
made this new cut down Belfast Lough it was not shifted 
over to fill up this embankment, and for which error we 
will all have to pay or are paying. 

31889. (Colonel Harding.) What has been the effect of 
the removal of the accumulated weed on your shore so 
far as it has been carried out ?—By this Joint Board. 


31890. By this Joint Board ?—It has been exceedingly 
successful, according to the amount spent. 


31891. Has anv serious nuisance remained ?—This 
year I can be positive about that, that there has. After 
the Board ceased operations this year in Cooper’s Bay, 
there was a very large deposit, and that commenced to 
smell very badly, and for some period was very bad in- 
deed. That was in the months of October and November 
If it had been in the summer time we would, of course, 
have had the ordinary absolute nuisance. 
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31892. As a fact, the operations of your Board have 
been to reduce the nuisance very considerably ?—Oh, 
unquestionably, Sir. 


31893. And at what cost do you think the nuisance 
could be wholly removed ?—I had a view on that which I 
expressed before the Belfast Corporation Inquiry, and 
I have not very materially altered that yet; that is, I 
believe the £2,000 if properly expended will go a very 
great distance in doing it. And my reason for that is 
this; there are some £600 or £700 which have to be paid 
in to repay a loan, for costs and other things in connection 
with this Board. I understand that the last payment 
of that ceases this year. 


31894. Now, you have the whole income available 7?— 
(Mr. Murdoch.) This next year; it takes another year. 
(Mr. Bell.) It takes another year to pay it; very well, 
that does not affect it at all. If that sum, in place of 
having to be paid for loan purposes, were available for 
cleansing purposes, it would mean a sum of £50 a week 
{take this as the average cost per week] for cleaning this 
shore. A very slight calculation will tell you how long 
that will extend. It would mean that this accumulation, 
which came in late this year and was allowed to rot and 
was so offensive, will all have been removed by the Joint 
Board. 


31895. May 1 ask you further, do you think that this 
work of removal is now efficiently carried out so far as it 
is carried out ?—I believe it is. 


31896. You think it is ?—I believe it is. 


31897. You think that this gathering up in carts and 
trolleys and running it to Colonel McCance’s field is a 
good way ?—I think it is, excepting as to depositing on 
to Colonel McCance’s field. There is no other means of 
getting rid of it ; it causes a very nasty nuisance in itself. 


31898, You have to do with the carrying out of this 
work ?—Yes. 


31899. Would it not be possible to squeeze out a large 
part of the water by passing the weed through rollers ?— 
There is no doubt the weed could be lightened by that 
means. 


31900. Is not that method carried out in your ex- 
perience ?—I think it is with farmers in a manner. If 
they can get the dry weed they will not take the wet. 
When they go down to the shore they will wade their 
horses through the wet weed to get dry weed to fill the 
carts. They heap the wet weed and allow it to partly 
dry by its own compression, 


31901. They do not want to take nine-tenths of. the 
load water ?—That is it. 


31902. Why does not your Board consider some way 
of gathering the weed and partially drying it, have any 
experiments of any kind been made ?—I am not aware 
that they have. The question of expense there would 
be a very serious one, because the arrangements for 
pressure would be to my mind expensive. 


31903. I am rather surprised that your Board have 
not carried out some experiments ?—I will tell you why 
we think that it will probably become more expensive 
than you have considered; the beach extends over such 
a distance that to bring the weed to one pressing arrange- 
ment would be exceedingly costly. You would require 
to have several pressing arrangements along the whole 
beach, and that is where it would become very expensive. 


MINUTES OF 


EVIDENCE : 


31904. It occurs to one, looking at it superficially, . 
when one goes there, that this collection is done in a most 
inefficient manner, that it might very greatly be im- 
proved, and that it would be worth the while of your - 
Board to consider whether, at comparatively small in- 
creased expenditure, they could not do the work infinitely 
more efficiently ?—I agree with you there, and last year 
a gentleman was brought on to the work who was more 
capable in dealing with the men, with the result, as the 
figures show here, Sir, that with practically the same - 
expenditure he has got a much greater quantity of the - 
weed gathered, and that in his first year, when I know 
myself in the first part of the season he was working 
against considerable difficulties. 


31905. If you put the men on piece work, probably 
you would double the quantity you gather ?7—(Mr. 
Murdoch.) They are on piece work. (Mr. Bell.) They ~ 
are On piece work. 


31906. I thought you said they were paid by the hour ? 
—(Mr. Murdoch.) This is piece work. (Mr. Bell) I see- 
what you mean; you practically mean to take it by 
contract. 


31907. So much a ton, so much a cube yard or in some 
way measuring the work done ?—That would be all right, . 
Sir, if there was a heap of stuff and you wanted it removed 
at so much per cubic yard, but you can take a portion of 
the beach where they could possibly fill up six carts in 
a very short time, and you could take another part of the - 
beach where they could not possibly fill six carts in six 
times the time it would take them to fill up the others. 
It means the condition in which the weed is. In Cooper’s 
Bay, for instance, there would be no difficulty in getting - 
a contractor to whom you could say: ‘“‘ How much will 
you remove that for?” Provided we do it at the one- 
tide. One tide might shift it to such a position that it. 
would greatly increase the expenditure in its removal. 


31908. I do not want to take up your time at any 
greater length, you have already given us a great deal of | 
information, but we may take it from you that the nuisance - 
has been greatly reduced by the work already done in 
removal, and at a cost not necessarily prohibitive, the - 
nuisance might be done away with altogether ?—I quite - 
agree. 


31909. And further you think there is a probability - 
of considerable improvements being carried out in the 
methods of gathering this weed ?—I believe so. There 
is just one thing, if I am not taking up too much of your- 
time. I should like to say, on theq uestion of contribution. 
that Mr. Murdoch raised, I want to make it clear, just 
with regard to the valuation of property, as compared 
with Belfast, the population as compared with Belfast, 
and the quantity of sewage as compared with Belfast, my 
Council feel that it you take any of the figures which I can 
give, in no case does it show more than 1 per cent. so far- 
as Holywood is concerned. To pay 74 per cent. to a 
small community like Holywood, means a large rate to 
them. Compared with a large community like Belfast 
they feel it is rather severe on them. 


31910. That is rather for the Joint Authorities who 
form the Joint Board ?—I understand it is; I am only 
mentioning it here. 


31911. (Chairman.) We are greatly obliged to you, 
Mr. Murdoch, and to you, Mr. Bell, for the assistance you. 
have given us. 
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BELFAST LOUGH : 


Pollution of County Down foreshore has greatly de- 
preciated value of property, Harrison and Calvwell, 
30035. 

Pollution is mainly due to sewage, 7b., 30639-40, 
30650-2, 30654—5, and 30735-4383. 

Pollution from refuse brought down by rivers and 
drains from the County Down shore, ib., 30678- 
81. 

No difference between 1890 and the present day as to 
the pollution of the shore from land on County 
Down side, 2b., 30692-3. 

Foreshore nuisance so great in 1890 that a Joint Board 

was established : Constituent authorities of ; 
Their functions, 7b., 30694—8. 

Sources from which nitrogen in the Lough is derived, 
Cutler's Memorandum, pp. 21-23, and 31236. 
Causes of the nuisance which is experienced at times 
in the Lough, Dr. Adeney’s Memorandum, p. 23 ; 

Dr. Hawthorne’ s notes, p. 25. 

Comparison with Strangford Lough, Cutler, 31141-6. 

Amount of nitrogen entering the Lough as land drain- 
age daily, Adeney, 31184. 

Amount: of nitrogen entering it from Belfast sewage, 
Cuiler, 31193-8. 

Amount of nitrogen entering it from harbour sewage, 
from population on the County Down shore, and 
from population on the County Antrim shore, 7b., 
31199-201. 

Nitrogen in Lough water returning with the tide from 
the sea, 7b., 31203-5. 

Large quantities of nitrogen yielded by animal life and 
animal and vegetable decomposition in the 
Lough, 7b., 31206. 

Increase of steam vessels in the Lough, 7b., 31237. 

No remedy for the nuisance in the Lough would be 
effective except the complete scavenging of the 
shores as the Ulva is cast up and the reclamation 
of the County Down foreshores where it grows, 
ib., 31257. 

Nuisance in the Lough attributed primarily to the 
improper disposal of Belfast sewage, and second- 
arily to the rapid growth of the Ulva, Thompson 
and Kelly's statement, 31459, p. (38). 

Currents in the Lough so slow that it is doubtful 
if sewage from chute would find its way to the sea. 
Thompson and Kelly, 31556. 

It would tend towards the County Down shore, %b., 
31557. 

Reclamation of land on the south side of the Lough 
would remove the larger part of the area on which 
the Ulva is grown, ib., 31632. 

Ulva grew some years ago in the upper reaches of the 
Lough but not to the same extent as at present 
Bell, 31836. 


SBELFAST SEWAGE WORKS : 


Position and date of operation of the chute and 
certain other works, Harrison and Calwell, 
30702-7. 

Bad condition of the chute, nocturnal discharge of 
untreated sewage by culvert, 7b., 30859-71 and 
30961. 

‘Chute should be increased in capacity, 7b., 30963, 
30969 and 30971. 

‘Tank capacity insufficient, 7b., 30964—5. 

A new chute should be constructed, ib., 30966-7 and 
30973. . 

Summary of improvements required in, <b., 30969. 

Tron or steel chute required, 7b., 30975. 

Present chute cheaper, but there is no engineering 
difficulty in providing steel piping to convey 
sewage from tanks at their existing head, 7b., 
30978-9. 

Construction of steel outlet a matter of expense, 7b., 
30980, 
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Eighty acres of reclaimed land available for sewage 
works, 7b., 30981. 

The land and the existing tanks require to be raised, 
tb., 30982-3. 

Level of sewage in existing tank, 2b., 30984. 

Length of chute requires to be extended by a half 
and should reach the one fathom line, 1b., 
30985-8. 

Tank capacity required for dealing with sewage, ib., 
31011-3. 

Sewage outfall pipe should be taken out of the estuary, 
b., 31017. 

Existing sewer not large enough to allow Knock and 
Sydenham to be included and six dilutions being 
put in it, 7b., 31027. 

Would have to be supplemented by another sewer, 7b., 
31028-9. 

But outfall and pumping works at the proposed Syden- 
ham outfall might then be dispensed with, 7., 
31030. 

Initial cost would be greater, but in working would be 
less, 2b., 31031-2. 

Belfast in default since 1902 in regard to the construc- 
tion of works and appliances for the purification 
of sewage at their works, 7b., 31040. 

Knock Valley sewer imperfect, 7b., 31094. 

The chute is constructed of wood, Cutler, 31342-3. 

Trouble in connection with the chute, 7b., 31344-9. 

A new chute would be very expensive, 7b., 31350. 

Not proposed to construct a new chute till the corpora- 
tion know what action they are to take in regard 
to their sewage, 7b., 31351. 

Iron pipes or ferro-concrete tubes would be substituted 
for the wooden chute if alteration were necessary, 
7b., 31352. 

At cost of about £20,000, 2b., 31353-4. 

No necessity to lengthen the present chute, 7b., 31357. 

Condition of the chute has improved and sewage does 
not escape from it as it did, 7b., 31358-60. 

Since the sedimentation of the Belfast sewage there is 
practically no trouble with deposits in the 
chute, 7b., 31361. 

No trouble if a new chute were constructed, 7b., 31362. 

Discharge of sewage independent of the chute, 7b., 
31363-4. 

Sedimentation tank capacity being increased, 7b., 
31371. 

Capacity sufficient to comply with requirements of 
the Health Commission, 7b., 31373. 

Sewage storage; ponds under construction, 7b., 
31374-6. 

Works sanctioned by the Local Government Board 
will be completed in 1910, 2b., 31377-8. 

Belfast sending 180 tons of sludge each day to sea, 
ib., 31380-1. 

Plenty of ground for precipitation plant if necessary, 
tb., 31382-3. 

Not necessary for Belfast to filter its sewage if it is 
settled, is discharged regularly, and an effective 
chute is provided with reclamation of the slob 
lands or collection of the Ulva, ib., 31427-9. 

Particulars as to the working and state of the existing 
chute, and cost of its repair, 7b., 31431-42. 

Doubtful whether there would be any advantage in 
altering the position or extending the chute, ib., 
31443-6. 

Capacity of the tanks, 7b., 31447-8. 

Bad condition of the chute allows the sewage to 
escape, Thompson and Kelly, 31459. 

Details showing bad condition of the chute, originally 
provided for carrying much less sewage than 
there is at present, 7b., 31462. 


‘Belfast sewage brought by intercepting sewers to 


outfall works in 1892, 7b., 31466. 

The chute came into operation from 1891 to 1893, 
ib., 31467-9. 

Place of sewage discharge, 7b., 31472--3. 


58 


INDEX OF MINUTES OF EVIDENCE : 


BELFAST SEWAGE WORKS—continued. 


Silting up and bursting of the chute, ib., 31493-4. 

Chute completely blocked in 1904, 7b.; 31497. 

Sewage sludge taken out to sea but sewage still going 
through openings in the chute, 7b., 31500. 

Through inefficiency of the chute much sewage passes 
into the Seal channel, 7b., 31501. 

Chute constantly under repair, very little discharge 
of swage from the end, 2b., 31540. 

Chute always imperfect, 2b., 31554. 

At present its mouth is practically closed, 7b., 
31555. 

Silting up of channel, etc., due to the chute, %b., 
31578. 


BELL, DAVID (see under Murdoch and Bell). 
CALWELL, R. I., c.£. (see under Harrison and Calwell), 
CUTLER, H. A., M.1.0.8. (see under King Kerr, &c.) 


HARRISON, 
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HENRY, AND CALWELL, R...I., c.2. 
(Analysis of their Evidence, : 


Pollution of County Down foreshore of Belfast Lough 
has greatly depreciated value of property, 30635. 

Many complaints from tenants and neighbours of the 
nuisance, 30636. 

Pollution is mainly due to sewage, 30639-40, 30654-5, 
and 30735. 

Mud on the foreshore generally black in colour, 3641. 

Smells very badly, 30642, and 30657-64. 

No traceable remains of Ulva in the mud, 30643-4. 

Mud soft and pitch-like, 30645. 

At the low water mouth of the Tillysburn River 
there are huge beds of Ulva, 30646. 

Deposit on the Ulva, 30647-9. 

Evidence that the pollution of the County Down 
foreshore is due to sewage, 30€50-2, 30736-43. 

Evidence of sewage pollution wherever Ulva has been 
found, 30652. 

Luxuriant growth of Ulva due to sewage, 30653. 

Pollution of the foreshore has increased, in the neigh- 
bourhood of the Tillysburn River, 30666-71. 

Level of the banks raised by the deposit of mud 
during the last fifty years, 30672-7. 

Pollution from refuse brought down by rivers and 
drains from the County Down shore of Belfast 
Lough, 30678-81. 

Local pollution is insignificant, 30686-91. 

Good condition of the Tillysburn River, 30682-3. 

No difference between 1890 and the present day as 
to the pollution of the shore from land on County 
Down side, 30692-3. 

Foreshore nuisance so great in 1890 that a Joint Board 
was established: constituent authorities of, 
30694-7, 

Their functions, 30698. 

They ceased their operations in anticipation of the 
effect of the Belfast Main Drainage Works, 
30700-1. 

Position and date of operation of sewage disposal 
works, 30702-7. 

Change in character of nuisance in the Tillysburn 
area subsequent to 1893, 30708. 

Great increase in Ulva at the end of the last century 
and since, 30709-15. 

Much less nuisance since the installation of the Main 
Drainage Works, 30716-7. 

Changing conditions in regard to the nuisance, 
30718-9. 

Smell is mainly from summer to end of the year: 
caused by the mud, 30720-4. 

Thirty years ago there was no pollution at the Kinne- 
gar, 30725-6. 

At that time the sewage pollution was in the River 
Lagan, 30727. 

Pollution of the Tillysburn River by sewage coming 
in with the flood, 30728-32. 

Belfast sewage carried down the Seal channel, 30733-4 

Experiments with confetti, oil, and floats thrown in 
the water to determine set of the surface currents 
conveying pollutions, 30728-34, 30744-857, 
30884—7, and 31130-3. 

Belfast sewage works ; bad condition of chute, noctur- 
nal discharge of untreated sewage by culvert, 
30859-71 and 30961. 


. HARRISON, HENRY, AND CALWELL, R. L, c. £., 


(Analysis of their Evidence)—continued. 

If the discharge of the Belfast sewage were strictly 
limited to the legal hours and the true point of 
discharge the sewage would not reach the Tillys- 
burn area till largely diluted by returning hide. 
30874-5, and 30922-6. 

Effect of tides, 30876-83. 

Discharge of untreated sewage from Belfast sewage 
works, from Harland and Wolff's Shipbuilding © 
works, and from passing ships: discussion as to, 
30888-918. 

Sewage pollution is brought by flowing tide first into 
the Pool of Garmoyle and then to the Tillysburn 
area, 30920-1. 

If the total amount of sewage of Belfast were regularly 
discharged from the point of the chute the 
nuisance would increase in Cultra and Holywood, 
30926-37. 

Nuisance at Cultra has been mainly caused by Ulva 
30929 and 30938. 

Ulva is probably grown in the shallow waters of the 
Lough, 30945-6. 

Conditions favourable or otherwise to the growth of 
Ulva, 30949-52 and 31118-30. 

Ulva in the Victoria Park Lakes, 30953-9. 

Purification of Belfast Sewage advisable to show 
effect on Ulva and in the interests of human 
health, 30960. 

Belfast sewage works and appliances should be in- 
creased in capacity, 30963, 30969 and 30971. 

Tank capacity insufficient, 30964-5. 

A new chute should be constructed, 30966-7 
and 30973. 

Belfast sewage should be purified before its discharge, 
30967. 

Summary of improvements required in Belfast sewage 
works, 30969. 

Dilutions of sewage required, 30970. 

Iron or steel chute required, 30975. 

Present chute cheaper, but no engineering difficulty 
in providing steel piping to convey sewage from 
tanks at their existing head, 30978-9. 

Construction of steel outlet a matter of expense, 
30980. 

Eighty acres of reclaimed land available for Belfast 
sewage works, 30981. 

But the land and also the existing tank require to be 
raised, 30982-3. 

Level of sewage in existing tank, 30984, 

Length of chute requires to be extended by a half and 
should reach the one fathom line, 30985-—8. 
Purification of sewage required to fulfil bargain made 
by Belfast Corporation with the opposition to 
their bill in Parliament in 1899 for obtaining 

certain additional powers, 30989. 

Difficult to prove that purification of sewage would 
not diminish the existing nuisance, 30990. 

Restriction of storm overflows required, 30992. 

Tendency of officials to use storm overflows improperly 

in order to save pumping expenses, 30992-3. 

Storm overflows should be automatic and only operate 
when the flow reaches certain proportions, 30994. 

Difficulties in the way of reclamation of slob lands, 
30996. 

Method of acquisition of Victoria Park by Belfast 
Corporation, 30997-8. 

Rights in certain reclaimed lands, 30999-31001. 

Agreement between many. authorities would be 
necessary in connection with Tillysburn area 
and the Holywood bank, 31002. 

Works for discharge of Belfast sewage into White- 
house Roads would improve the state of the 
Tillysburn area, but opposition would probably 
arise from inhabitants of other parts of Belfast 
Lough, 31003. 

Reclamation of slob lands practicable. from an 
engineering point of view, 31004. 

Sea walls in front of Holywood frequently get damaged 
and are expensive to keep up, 31004-6. 

Works required to be first carried out, 31007... 

Doubtful whether purification of sewage would not 
afterwards still be required, 31007-9. 

Tank capacity required for dealing with the sewage, 
31011-3. 
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(Analysis of their Evidence)—continued. 


Pumping would be required, 31014-5. 

Sewage outfall pipe should be taken out of the estuary, 
31017. 

Mouth of the Lagan River, 31018. 

Deep water in Garmoyle arza, 31019. 

Small vessels go up the Victoria Channel generally, 
31020. 

Musgrave Channel used to a certain extent, 31021. 

It isa cul de sac, 31022. 

if the suggestions of the witnesses were carried out the 
sewer accommodation of Belfast would have to be 
increased, 31023-6. 

Existing sewer not large enough to allow Knock and 
Sydenham to be included and six dilutions being 
put in it, 31027. 

Would have to be supplemented by another sewer, 
31028-9. 

But outfall and pumping works at the proposed 
Sydenham outfall might then be dispensed with, 
31030. 

Initial cost would be greater, but in working would 
be less, 31031-2. 

If Knock and Sydenham were included a new Act 
would be required, 31033-4. 

Statutory power exists (Belfast Corporation Act 1899) 
to compel Belfast to carry out their obligations 
as regards treatment of sewage, 31035-6. 

Order of Court in the matter not yet made against 
Belfast, 31037-8. 

But an Order could be obtained, 31039: 

Belfast has been in default since 1902 in regard to the 
construction of works and appliances for the 
purification of sewage at the main drainage 
works, 31040. 

Works to be subject to approval of the Local Govern- 
ment Board, as well as any competent court 
invoked, 31041. 

No statutory obligation as to method of purification, 
31043. 

Sedimentation probably not sufficient, 31044. 

And if the Local Government Board decided that it 
was sufficient a Court of Law might be success- 
fully appealed to against that decision, 31045-6. 

Definition of the expression “ proper purification,” 
31047. 

Pollution by foreshore population claimed to be 
inconsiderable, 31048—50. 

Reference to case made out at past inquiries for 
contrary view, 31057. 

Position of sewage outfalls, 31052-5, 

Holywood sewage, 31053-5. 

Cultra sewage, 31055-6 and 31050. 

Sewage contribution of foreshore places outside 
Belfast, 31057. 

Polluting quality of Holywood sewage not greater 
than that of Belfast sewage, 31058. 

Holywood sewage, barrack sewage, and some of the 
Cultra sewage is treated, 31059. 

Insufficient treatment of sewage from the barracks, 
31061-5. 

Occasional resemblance of decomposing Ulva to closet 
paper, 31066. : 

Sedimentation of Holywood sewage in river and 
Belfast sewage in sea water, 31067-8. 

Pollution nuisance not due to Holywood sewage, 


31069-70. 

But there is a nuisance in a small area at the outfall, 
31071. 

A Belfast sewage discharge at Sydenham Station, 
31072. 


Not all carried to the main outfall, 31073—4. 

The Connswater, 31075, 31080-1, 31091-8, and 
31103-14. 

Deposit of dark mud in, 31076—7. 

And sewage fungus, 31078 and 31099. 

Sewage brought from the Knock Valley Sewer by the 
Connswater, 31078-9. 

Distilleries discharge into main drainage system, 
31082-3. 

Sewage in the Connswater, 31081, 31084 and 31087-9. 

Local pollution near the nurseries of the Ulva, 31085-6, 

Knock Valley Sewer imperfect, 31094. 
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(Analysis of their Evidence)—continued. 


Local discharges would have to be purified as well as 
the Belfast main discharges, 31108. 

Offensive deposits in the Tillysburn area, 31111. 

Pollution of the Connswater has diminished in the 
last ten years, 31112-4. 

Lagan River pollution by Belfast, 31116-8, 

Great increase in Ulva in the Tillysburn area since 
its pollution by Belfast sewage, 31118-9. 

Growth of Ulva increased after construction of 
purification works, 31121. 

Ulva does not flourish where there is a great amount 
of sewage, 31122-8. 

Anchorage required by Ulva, 31129. 

Special conditions favour growth of Ulva on the 
Tillysburn Bank, 31130. 


HAWTHORNE, JOHN, B.A., Ph.D. (see under King 


Kerr, &c.) 


KELLY, W. REDFERN (see wnder Thompson and 


Kelly). 


KING KERR, ALDERMAN J., M.D., J.P; .COUNCILLOR 


CRAWFORD McCULLAGH ; CUTLER, H. A., 
M.1L.¢C.E.; ADENEY, W. E., D.Sc., F.1.C., F.C.S., 
AND HAWTHORNE, JOHN, B.A. PH.D. RE- 
PRESENTING THE CORPORATION OF BELFAST 
(Analysis of their Evidence) : 

Mr. Cutler’s Memorandum pp. 21-23. 

Sources from which nitrogen in Belfast Lough are 

derived : 

(a) Water entering the Lough from the land drain- 
ing into it, p. 21. 

(b) Sewage from the City of Belfast, p. 21. 

(c) Sewage from Harbour Estate and Shipping 
in Lough, p. 21. 

(d) Sewage from Population (outside City) on the 
County Down Shores, p. 21. 

(e) Sewage from Population (outside City) on the 
County Antrim Shores, p. 22. 

(f) Sea-water entering the Lough at each tide, p. 22. 

(g) Animal life in the bed of the Lough, p. 22. 

(h) Animal and vegetable decomposition in the bed 
of the Lough, p. 22. 

Ulva latissime nurseries, p. 22. 

Conclusion as to cause of and remedy for the 
nuisance, p. 22. 

Appendix No. 1.—Analyses of water 

taken at Shaw's Bridge above City boundary, 
p- 23. 

Appendix No. 2.—Estimate for reclaiming fore- 
shores of Belfast Lough between Connswater 
and Kinnegar at Holywood, p. 23. 

Dr. Adeney’s Memorandum, pp. 23-25: 

(1) The causes of the nuisance which is experienced 
at times in the cas2 of Belfast Louyh, p. 23. 

(2) Means by which the nuisance can be avoided, 
p. 24. 

Dr. Hawthorne’s Notes of Evidence, pp. 25-26. 

Cause of nuisance, p. 25. 

Growth of Ulva latissima, p. 25. 

Shellfish and Ulva latissima, p. 25. 

Belfast Lough and Strangford Lough, comparisons, 
Cutler, 31141-6. 

Salt water, but not brackish water, is favourable to 
the growth of Ulva, Dr. Hawthorne, 31147-8. 
Brackish water is more suitable for growing Ulva than 

seawater, Outler, 31149-50. 

Questionable whether there was very little Ulva in 
the Lough many years ago, 31151. 

Experiments in growth of Ulva, Hawthorn, 31152-3. 

Ammonia in rainfall, Cwtler, 31154-6. 

The Lagan and Connswater flow over the Ulva beds, 
31157-60, and 31169. : 

Courses taken by floats, 31161-6. 

Not so much Ulva on north side of the Lough, 31167-8. 

Ulwa and albuminoid ammonia, 31172-4. 

Dr. Adeney on the influence of organic matter on the 
growth of Ulva, 31176. 

Professor Lett’s experiments respecting the absorption 
of ammonia by Ulva in daylight and in dark- 
ness, 31177. 

Ulva may absorb ammonia in darkness but not con- 
vert it into tissue, Adeney, 31177- 8. 
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Nutriment of certain fresh water plants, 31179-82. 

A considerable quantity of the nitrogen which 
nourishes the Ulva is derived from the Lagan 
River and other tributaries and the rainfall 
generally, 31183. 

Amount of nitrogen entering the Lough as land drain- 
age daily, Cutler, 31184. 

Methods adopted for determining nitrogen, 31185-92. 

Amount of nitrogen from Belfast sewage entering the 
Lough, Cutler, 31193-8. 

Amount of nitrogen from harbour sewage, from 
population on the County Down shore, and from 
population on the County Antrim shore entering 
the Lough, 31199-201. 

Nitrogen in Lough water returning with the tide from 
the sea, 31203-5 

Large quantities of nitrogen yielded by animal life 
and animal and vegetable decomposition in the 
Lough, 31206. 

The largest quantity of Ulva grows between the 
Connswater and Kinnegar, 31207-8. 

Large beds of mussels also between the Connswater 
and Kinnegar, 31208. 

Which have long been there, 31209-12. 

Great export of mussels to Scotland in the past from 
the Lough, 31212-3. 

Mussel beds are now probably larger than they were, 
31215-7 and 31239. 

Export and use of mussels almost stopped now, 
31218-21. 

Ulva a great nuisance at Holywood in 1894, Dr. Haw- 
thorne, 31224. 

Methods of. attachment of Ulva to its bed, Cutler, 
31225-6 and 31229. 

Ulva is nourished by absorption of the dissolved 
products of fermentation in the mud, Adeney, 
31227-8. 

Difference in character of the mud where Ulva grows 
and where it does not grow, Cuiéler, 31229. 
Mussels consume both microscopic plants and animals, 

31230. 

Quiet condition of the water at the Tillysburn area 
favourable to the growth of Ulva, 31230-1. 

Slob land probably growing, 31232-3. 

Wherever there is a stream of water the mussels grow 
thickly, 31233. 

Mussels serve as an attachment for the Ulva, 31234. 

Mussels lie on top of the mud, 31235. 

Cockles and mycidz lie under the surface of the mud, 
31235. 

Sources from which nitrogen in the Lough is derived, 
31236. 

Increase of steam vessels in the Lough, 31237. 

Wash of the steamships breaks off the Ulva, 31238. 

Increase of sewage from Belfast which does not go 
to the main outfall works, 31240-3. 

The nuisance would have ceased if the Ulva had been 
collected and disposed of, 31244-5. 

Farmers have to be paid to cart it away, 31246. 

They are not always able to do so, 31247. 

It is a fairly good manure, 31248. 

Cleansing operations have not extended to low water 
mark at the Tillysburn area, 31249. 

Confined to near the high water mark where the Ulva 
gets washed ashore, 31250. 

It is difficult to get about on the mud, 31250. 

Operations should be farther down the banks than 
they are at present, 31251. 

No complaints concerning the nuisance from the 
Antrim shore during 1909, 31252-3. 

Much mud there, 31254. 

here was a nuisance there both from mud and Ulva, 
Adeney, 31255-6. 

No remedy for the nuisance would be effective except 
the complete scavenging of the shores as the 
Ulva is cast up and the reclamation of the 
County Down foreshore where it grows Cutler, 
31257. 

Reclamation of foreshore between the Connswater 
and Kinnegar required at once: cost of, 31258-9. 
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Reclamation from Musgrave Channel to Kinnegar 
would be effected in two years, 31260. 

Matter dredged from the channel could be used for 
filling in the bank, but is not in itself stiff enough 
to make the bank, 31261-3. 

Height of bank required about 15 feet, 31264. 

An embankment would be made which would be 
gradually filled up with dredged material and 
rubbish, 31265. 

Line of the embankment would be below low water 
line, 31266. 

Harbour Board are favourable to the reclamation of 
part, 31267. 

Parliamentary powers would probably be required 
for the reclamation, 31268. 

Ground outside the district would be dealt with, 
31269. 

Crown property, 31270. 

Reclamation would probably not alter channels or 
affect navigation, 31271-2. 

Plan proposed increases cost, 31273. 

Two cradge banks would have to be made, 31274. 

One outlet would be sufficient for the Silver Stream, 
31275-6. 

Reclaimed land would ultimately be valuable for 
agricultural purposes, 31277-8. 

Reference to land in Victoria park of which the level 
was raised, 31279-S0. 

That land has not been used for agricultural purposes, 
31281. 

Weeds on that land, 31282. 

And cattle grazing, 31283. 

Methods adopted in dealing with land, 31284-5. 

Land was not let, 31286. 

(Memorandum handed in by Mr. G. B. Kershaw 
respecting reclamation and protection of agri- 
cultural land, 31287). 

£1 10s. per acre would not pay for the proposed 
reclamation, 31287*. 

Belfast more favourably situated for reclamation of 
lands than the Humber, Lough Foyle, or More- 
cambe Bay, 31288 

Ulva nuisance would be practically done away with 
by the proposed reclamation, 31289. 

Practically all the weed is growing in the area which 
it is proposed to reclaim, 31290. 

But in the summer time there are great quantities of 
floating weed, 31291. 

Doubtful whether same conditions would occtr in 
new areas, 31292-3. 

Conditions of slack water existing now at Tillysburn 
would probably not be reproduced at Holywood 
and Cultra or elsewhere as a result of the pro- 
posed reclamation of land, 31294-6. 

Difficulties of the reclamation might come from 
action of the Harbour Board or landowners on 
the shore, 31297. 

Probably no difficulties from the shore landowners, 
13298 and 31300. 

Difficulties could probably be met by an arrange- 
ment with the Harbour Board, 31301-2. 

Harbour Board would probably reap great benefit. 
from the reclamation, 31303. 

Material to be scoured out of the Lough and the 
scour itself would probably be reduced in the 
same proportion, 31304. 

Any Ulva carried away from where it grows prob- 
ably goes out to sea, 31305. 

Preparations have been made for experimenting on 
the removal of the mussel beds as an alternative 
to the land reclamation, results will be shortly 
reached, 31306-11. 

Results of an experiment in clearing away mussels, 
no Ulva grows except where there is a small 
patch of mussels, 31312-8. 

Mussel clearing at Southend referred to, 31319. 

The effect was to remove the mud, 31320-3. 

Clearing banks of mussels an alternative to land re- 
clamation, 31326. 
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Premature at present to form any conclusion of the 
effect of clearing away mussels either as regards 
cost or in effectiveness, 31327-8. 

Reclamation might possibly alter the set of the 
currents in the Lough, 31331. 

Maximum velocity of ebb tide, 14 knots, 31333. 

Has practically no scouring effect, 31334. 

Ebb stronger than flow, 31335. 

A large amount of mussels are gathered at Carrick- 
fergus, Kerr, 31338. 

£4 10s. a ton paid for them, 31339. 

But the mussels taken are mainly outside area in- 
volved in this inquiry, Kerr and Cutler, 31340-1. 

The chute is constructed of wood, 31342-3. 

Trouble in connection with the chute, Cutler, 31344-9. 

A new chute would be very expensive, 31350. 

Not proposed to construct a new chute till Belfast 
Corporation know what action they are to take 
in regard to their sewage, 31351. 

Iron pipes or ferro-concrete tubes would be sub- 
stituted for the wooden chute if alterations 
were necessary, 31352. 

At a cost of about £20,000, 31353-4. 

Were the sewage purified completely a chute would 
not be required, 31355. 

No necessity to lengthen the present one, 31357. 

Condition of chute has improved and sewage does 
not escape from it as it did, 31358-60. 

Since the sedimentation of the Belfast sewage there 
is practically no trouble with deposit in the 
chute, 31361. 

No trouble if a new chute were constructed, 31362. 

Discharge of sewage independent of the chute, 31363- 4 

Storm overflow discharged into pond and slob lands, 
31365-9. 

Due to ineffectiveness of the chute, but discharge is 
small in relation to amount of the sewage treated 
31370. 

Sedimentation tank capacity being increased, 31371 

Will probably be in use in six months, 31372. 

Capacity will be sufficient to comply with suggestions 
of Health Commission, 31373. 

Sewage storage: ponds under construction, 31374-6. 

The works sanctioned by the Local Government 
Board will be completed in 1910, 21377-8. 

Sewage will be settled and not precipitated, 31379. 

Belfast is sending 180 tons of sludge each day to sea, 
31380-1. 

The Corporation have plenty of ground on which to 
put down precipitation plant if necessary, 
31382-3. 

Ulva flourishes most when close to sewage solids, not 
in the sewage itself, Adeney, 31384-5. 

No material advantages would be gained from filter- 
ing the deposited sewage, Adeney, 31386-7. 

No sign of serious pollution on the west bank, Adeney, 
31387. 

The liquid sewage matter gets into the Victoria 
Channel, Adeney, 31388-90. 

Belfast Corporation have had to pay the Harbour 
Board heavily for the liquid sewage going into the 
deep water channel, for damage done, Cutler, 
31391-4. 

The Ulva on the Tillysburn area may derive its 
sustenance from the Connswater and the Lagan 
Adeney, 31395. 

Improbable that Belfast sewage could cross the 
Victoria or old Channel and be deposited on the 
Tillysburn area, Cutler, 31399. 

Solid sewage matter could not survive the pumping 
and screening operations in connection with the 
treatment of Belfast sewage and reach the 
Tillysburn area, Cutler and Adeney, 31401-7. 

Float experiments with state of wind and tide, re- 
ferred to, 31408-21. 

Messrs. Harrison & Calwell’s float experiments, show- 
ing different results, referred to, 31419-20. 

Doubtful whether Belfast solid sewage matter could 
travel to the south shore, it would probably be 
deposited on the way, 31422 
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Difference in the smell of the mud on the Antrim 
shore on which Belfast sewage is deposited and 
the mud on the south shore, 31423. 

Further purification of Belfast sewage beyond sedi- 
mentation would not reduce the nuisance from 
decaying Ulva, Cutler and Adeney, 31424-6. 

Not necessary for Belfast to filter its sewage if it is 
settled, is discharged regularly, an_ effective 
chute is provided, and the slob lands are reclaimed 
or the Ulwa is collected, 31427-9, 

If no Belfast sewage went into the Lough there would 
still be trouble with the Ulva, 31430. 

Particulars as to the working and state of the exist- 
ing chute and cost of its repair, 31431—42. 

Doubtful whether there would be any advantage 
in altering the position or extending the chute, 
31443-€. 

Capacity of the tanks, 31447-8. 

Proposals for dealing with Sydenham, &c., sewage, 
31449-52. 

New sewers will be required, 31453. 

Sydenham sewage scheme referred to, 31454. 
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(Personal statement and evidence of Mr. Murdoch.) p.49. 

The shore at Holywood was originally sandy, in 1873 
a useful weed called “‘ Holywood Hair” grew 
there which died prematurely, owing, it was said, 
to the effect of certain works in Belfast, and is 
now extinct, 31701-6 ef seq. 

Also another weed at Kinnegar, which has become 
extinct, 31707-10. 

No accumulation of sewage or of Ulva in 1888 or 
1889, but very bad smelling sewage, 31711-2. 
Very little seaweed at that time near Kinnegar and 
Holywood, but thick deposits of sewage could be 

found by digging, 31713—5. 

Holywood sewage not treated; much diluted with: 
water; but only runs about 150 yards to the 
RK f 3171828. 

Particulars as to population of, water-supply, closets, 
and consumption of water in Holywood, 31732-4. 

No use for Holywood to treat its sewage till Belfast 
purifies its sewage, 31735. 

Very little Ulva grows at Holywood, 31736 and 31738. 

Ulva began to be piled up on the Holywood shore in 
1885, and since then in increasing quantities, 
31737. 

Ulva does not grow on pure sand, 31738. 

Holywood Council for a few years cleared off the 
Ulva thrown on the shore, 31739. 

Farmers also use it for manure, 31740-1. 

Ulva is worse at Tillysburn area and at Cultra because 
of the wall there which apparently retains it, . 
317424. 

Three Joint Boards constituted to deal with the 
nuisance, the first in 1890, 31745-6. 

Jurisdiction of the first Joint Board extended from: 
Sydenham to beyond Kinnegar Point, 31747. 

The same area as that of the present Board, 31748. 

Cleansing limited to high water mark, 31750. 

Improvement effected by the first Joint Board, 
31751-2. 


“Ceased to operate for lack of funds, 31753-4. 


Interval before establishment of the second Joint 
Board, 31755. 

A marked increase in the nuisance in spite of the 
operations of the Joint Board, 31756-7. 

The Joint Boards: the present is the third Board, 
31758-62. 

Details as to weight of Ulva removed in recent years, 
31763. 

Work not contracted for (paper handed in showing 
depth of Ulva each day off different points 
of the shore), 31765. 

The work has reduced the evil. There is no smell 
if the weed is carted away when fresh, 31766-7,. 
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But the work cannot, practicably, be done effec- 
tively, 31768. 

There is too much Ulva to clear away, 31769. 

~ Present cost about £1,500 a year, 31770. 

Less than half of the Ulva is removed for this money, 
31771-6. 

Sometimes there is difficulty in getting labour, and 
farmers will only take a certain amount, 31777. 

Some is stacked in Colonel McCance’s field, 31778-9. 

The Ulva removed is part of that thrown up on the 
shore, 31780. 

Practically impossible to get at the rotting masses 
further out, 31781-2. 

The shore is so soft that rails cannot be used, 31783. 

No effective system of cleansing the foreshore is 
practicable, 31784. 

Reclamation would be better, 31785-6. 

The reclamation should extend from the Kinnegar 
Point to the point of the Musgrave Channel at 
Twin Island, 31787-8. 

Holywood would not bear part of the expense, it 
would be outside their district, 31789-91. 

Doubtful whether Holywood would be _ benefited: 
owing to the wash the shore is sinking, 31792-2. 

Holywood sewage will be treated when the Belfast 
sewage is no longer thrown on Holywood bank: 
Holywood local expenses referred to, 31795-6. 

Analyses of Holywood sewage, 31798-804. 

Nothing done at Holywood beyond flushing out 
sewers, 31805. 

Nothing done by Belfast to their sewage so far has 
improved the Holywood shore, 31807. 

Reclamation of the foreshore the cure for the trouble, 
31809. 

Zostera marina sea grass growing on the Holywood 

_ shore in 1873, no Ulwa, 31810-1. 

Change in the weed growing during the last two 
years, $1812-7. 

Ulva coming ashore in blocks with mud attached to 
it, 31818-20. 

‘The mud may be sewage, 31821-6. 

‘The work of cleansing the Holywood shore will have 
to be increased, 31827-8. 

Joint Board coming to an end, 31829-30. 

Unless Local Government Board extend its life, 
31831. 

Constituent authorities of Joint Board, 31832. 

‘Proportions of contributions: Holywood pays too 
much, 31833-4. 

(Personal statement and evidence by Mr. Bell), 31835, 
et seq. 

Ulva grew some years ago in the upper reaches of the 
Lough, but not to the same extent as at present, 
31836. 

Much weed 15 or 20 years ago on the Tillysburn 
bank; but not so much Ulva as at present, 
31837-40. 

‘Growth of mussels at Holywood: river much polluted 
before sewage entered the present main drainage 
‘system, 31841. 

‘Great improvement recently in the state of the river : 
considerable increase in growth of Ulva below 
low water mark, 31842. 

Principally comes ashore in May and June, a second 
growth comes ashore in August and September, 
318424. 

Date of cessation of cleansing operations, 31845. 

Farmers clear away large quantities of the weed in 
October, 31846. 

Alteration of Belfast main drainage system in 1887 
has caused a larger growth of Ulva, 31846. 

Effect of the rotting Ulva in preventing bathing at 
Cultra, and its blackening of paint and silver 
by emanations of sulphuretted hydrogen. The 
nuisance is caused by rotting Ulva and not by 
sewage deposits, 31847. 

Reclamation of foreshore the best course to adopt : 
practice of temporary Joint Boards to dig holes 
in the shore and bury the Ulva, 31848. 

Growth of Ulva below low water mark: discussion as 
to, 31849-57. 

Reclamation would minimise the nuisance, 31858. 

Ulva at Cultra lying on clean sandy bottom, 31859-62, 
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of their Evidence)—continued. 
Ulva at Garmoyle: probability of growth below low 
water mark, 31863-70. 

Very little Ulva grows on the Holywood Bank, 
31871-3. 

Inference from observation respecting growth of 
Ulva below low water mark, 31876—7. 

Embankment by Tillysburn area might have an un- 
‘satisfactory effect at Holywood if Ulva grows 
in large quantities below low-water mark, but 
not otherwise, 31878-—80. 

The nuisance at Holywood might be cured by the 
removal of the Ulva from the beach, 31881-2 and 
31885. 

The most certain remedy might be the purification of 
the Belfast sewage, 31883. 

But this is a matter of controversy, 31884. 

Entire removal of Ulva at Holywood from all the 
banks impracticable, 31885-6. 

Reclamation preferable and cheaper in the end, 
31887-8. 

Removal of the Ulva from the Holywood shore has 
in effect been successful according to the money 
spent, 31889-90, and 31892. 

But under the circumstances a serious nuisance 
remains, 31891. 

Probable cost of entire removal of the Ulva at Holy- 
wood, 31893-4. 

Present work of removal efficient as far as it goes, 
31895-7. 

But the deposit in Colonel McCance’s field causes a 
nuisance, 31897. 

Drying of the Ulva before removal; practice of the 
farmers when gathering it, 31899-901. 

Drying the Ulva by Joint Board would be too costly 
an operation, 31902-3. 

Less inefficiency now in connection with the removal 
of the Ulva, 31904. 

Difficulty in getting the Ulva removed by contract 
because of the distribution, etc., of it on the 
beach, 31905-7. 

The nuisance of the Ulva has been greatly reduced 
by the existing work of removal, it might be 
done away with altogether at a cost not 
necessarily prohibitive, and there is a_pro- 
bability of considerable’ improvements being 
carried out in the methods of gathering the 
Ulva, 31908-9. 

Heavy relative contributions of Holywood to the 
expenses of the Joint Board referred to, 31909-10, 


MUSSELS : 


Mussels and Ulva, Hawthorne's notes, pp. 25 and 26. 

Large beds of, between the Connswater and Kinnegar 
Cutler, 31208. 

Which have been there a very long time, 7b., 31209-12. 

Great export of, to Scotland in the past from the 
Lough, 7b., 31212-3. 

Beds are now probably larger than they were, ib., 
31215-7, and 31239. 

Export and use of, almost stopped now, 7b, 31218-21. 

Consume- both microscopic plants and animals, 7b., 
31230. 

Serve as an attachment for the Ulva, ib., 31234. 

Lie on top of the mud, 2b., 31235. 

Preparations made for experimenting on removal 
of the mussel beds as an alternative to land 
reclamation; results will shortly be reached, 
ib., 31306-11. 

Results of an experiment in clearing away, no Ulva 
grows except where there is a small patch of, 7b., 
31312-8. 

Mussel clearing at Southend referred to, 7b., 31319. 

The effect was to remove the mud, 2b., 31320-3. 

Cleaning away an alternative to land reclamation, 
ib., 31326. 

Premature at present to form any conclusion of the 
effect of clearing away either in cost or effective- 
ness, 7b., 31327-8. 

Large quantity gathered at Carrickfergus, Kerr, 
31338. 


£4 10s. a ton paid for them, 2b., 31339. 
But those taken are mainly outside the area involved 
in this inquiry, Kerr and Cutler, 31340, 
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Sand not so good an anchorage for Ulva as mussels, 
Thompson and Kelly, 31459 (pp. 38 and 39). 
Growth of, at Holywood, since Harbour Commissioners 
made a cutting in the bank mussels are smaller 

and more spread over the beach, Bell, 31841. 


RECLAMATION OF LANDS FROM _ BELFAST 


LOUGH : 
Reclamation of slob lands practicable from an 
engineering point of view, Harrison and Calwell, 


No remedy for the nuisance in the Lough would be 
effective except the complete scavenging of the 
shores as the Ulva is cast up, and the reclamation 
of the County Down foreshore where it grows, 
Cutler, 31257. 

Reclamation of the foreshore between the Conns- 
water and Kinnegar required at once; cost of, 
1b., 31258-9. 

Reclamation from Musgrave Channel to Kinnegar 
could be effected in two years, ib., 31260. | 

The matter dredged from the channel could be used 
for filling in the bank, but is not in itself stiff 
enough to make the bank, 7b., 31261-3. 

Height of bank required about 15 feet, 7b., 31264. 

An embankment would be made, which would be 
gradually filled up with dredged material and 
rubbish, 7b., 31265. 

Line of the embankment would be below low-water 
line, 2b., 31266. 

Harbour Board are favourable to the reclamation in 
part, ib., 31267. 

Parliamentary powers would probably be necessary 
for the reclamation, 7b., 31268. 

Ground outside the district would be dealt with, 
ab., 31269. 

Crown property, 7b., 31270. 

The reclamation would probably not alter channels 
or affect navigation, 7b., 31271-2. 

Plan proposed increases cost, ib., 31273. 

Two cradge banks would have to be made, 7b., 31274. 

Reclaimed land would ultimately be valuable for 
agricultural purposes, 7b., 31277-8. 

(Memorandum handed in by Mr. G. B. Kershaw 
respecting reclamation and protection of agri- 
cultural land, 31287.) 

£1 10s. per acre would not pay for the proposed 
reclamation, 7b., 31287. 

Belfast more favourably situated for reclamation 
of land than the Humber, Lough Foyle, or More- 
cambe Bay, 7b., 31288. 

Ulva nuisance would be practically done away with 
by the proposed reclamation, 7b., 31289-90. 
Difficulties of the reclamation might come from the 
Harbour Board or landowners on the shore, 

1b., 31297. 

Probably no difficulties from the shore landowners, 
tb., 31298-300. 

Difficulties could probably be met by an arrange- 
ment with the Harbour Board, 2b., 31301-2. 
Harbour Board would probably reap great benefit 

from the reclamation, 7b., 31303. 

Material to be scoured out of the Lough and the 
scour itself would probably be reduced in the 
same proportion, 2b., 31304. 

Reclamation might possibly alter the set of the 
currents in the Lough, 7b., 31331. 

Reclamation of large tracts of foreshore suggested 
as a remedy for the nuisance (Statement), 
Thompson and Kelly, 31459. 

Reclamation of slob-lands would be very expensive, 
ib., 31558. 

It would be an improvement, but Holywood would 
suffer, 7b., 31559. 

Channels would not be seriously damaged by reclama- 
tion of the slob lands, 7b., 31562. 

Points for and against the reclamation; details as 
to, ib., 31563-6. 

Reclamations of slob-lands would lessen scour ; 
particulars as to the scour, 7b., 31571-6. 

Under current eats away the sides of the slopes of 
the channels. The reclamation of 750 acres 
a commercial rather than an engineering ques- 
tion, ib., 31581-2. 


RECLAMATiON OF LANDS FROM BELFAST 


LOUGH—continued. 

Some of the matter to be cleared out of the channels 
might be reduced by reclamation of the slob 
lands, 7b., 31626. 

Reclamation might extend the trouble complained 
of at Tillysburn to the slob-lands from Kinnegar 
Point to Cultra, 2b., 31627. 

Slight growth of Ulva on Holywood bank because 
of sands shifting in gales of wind: these con- 
ditions might continue after reclamation, 7b., 
31628-9. 

Reclamation on the south side of the Lough would 
remove the larger part of the area on which the 
Ulva is grown, ?b., 31632. 

Reclamation would effect an important improve- 
ment but will take some time to carry out: 
further reclamations of Jands referred to, ib., 
31633-5. 

Holywood owners might be difficult to deal with. 
b., 31637. 

Owners of property concerned, 7b., 31638, 

Some of the owners would benefit by the reclamation, 
1b., 31639-40. 

If the Harbour Board and the Belfast Corporation: 
agree there would probably be no difficulty 
with some of the owners, 7b., 31641. 

Harbour Commissioners would probably not stand 
in the way of an extensive system of reclama- 
tion: injury through want of scour probably not 
serious: advantage in having deep water up the 
channel and both sides reclaimed, Thompson, 
31648-50. 

Reclamation probably a commercial question: should ' 

_be carried on tentatively, in sections, to see 
the effect on the scour of the channel, Kelly, 
31650-1. 

Reasons for, 7b., 31652. 

Should not be carried out beyond Tillysburn at first, 
ib., 31653. 

An agreement between the Harbour Commissioners 
and Belfast Corporation necessary before the 
proposed reclamation; Commissioners would 
probably facilitate matters if a permanent. 
improvement were likely to result, ib., 31654—7. 

Period in which the work might be carried out, ib... 
31658-62. 

In the reclamation a bank only would be made, not. 
filled in, 7b., 31663-4. 

The land could only be used for grazing till filled up, 
ab., 31664—5. 

Then would be an annual expenditure for draining 
the reclaimed land, 7b., 31666. 

Doubtful if it would pay to deposit dredged material 
on the area, 2b., 31667-9. 

The land would be of little value unless near the city 
or harbours, 7b., 31670-2. 

Harbour Commissioners only make up Jand as it is 
wanted, 7b., 31673. : 

Reclamation of land at the Kinnegar may throw the 
nuisance down to Cultra and cause trouble with 
Holywood foreshore owners, but would not 
affect Belfast, 7b., 31674-80. 

Doubtful whether the scour will be improved by the 
proposed reclamation, 7b., 31683. 

Engineering. authority is against extensive reclam- 
ations, 2b., 31684. 

Reclamation wall will have to be very strong; ex- 
periences referred to, 7b., 31684-7. 

Reclamation of foreshore would be better than 
cleaning, Murdoch, 31784-6. 

Reclamation should extend from the Kinnegar Point 
to the Point of the Musgrave Channel at Twin 
Island, 7b., 31787-8. 

Holywood would not bear part of the expense outside 
their district, 7b., 31789-91. 

Doubtful whether Holywood would be benefited 
by it; 1., 31792-3, 

Reclamation of the foreshore the cure for the trouble 
in the Lough, 7b., 31809. 

Reclamation of the foreshore the best course to adopt, 
Bell, 31848. 

Would minimise the nuisance of the Ulva, ib., 
31858. 


INDEX OF MINUTES OF EVIDENCE: 


RECLAMATION OF LANDS FROM BELFAST 


LOUGH—continued. 

Embankment of Tillysburn area might have an 
unsatisfactory effect at Holywood if Ulva grows in 
large quantities below low water mark, but not 
otherwise, 7b., 31878-80. 

Reclamation preferable and cheaper in the end than 
removal of the Ulva, tb., 31887-8. 


THOMPSON, ROBERT, M.P., Chairman of the Bel- 


fast Harbour Commissioners, and REDFERN 
KELLY, W., M.1.c.u., Engineer-in-Chief to the 


Belfast Harbour Commissioners (Analysis of their 


Evidence.) 

Statement handed in, in which the nuisance ex- 
perienced at times in Belfast Lough is attributed 
primarily to the improper disposal of Belfast 
sewage, and, secondarily, to the rapid growth 
of the Ulva, p. 38. 

Sand affords a good anchorage for Ulva though not 
so good as mussels, 31459 (pp. 38-9). 

Nuisance at the Lough is caused by the abundant and 
vigorous growth of the Ulva stimulated by 
the sewage in the neighbourhood, 31460. 

Harbour Board have had to dredge sewage deposits 
out of the channels to keep them clear, 31461. 

Details showing inefficiency of the chute; originally 
provided for carrying much less sewage than 
there is at present, 31462. 

Belfast population has largely increased without 
increase for sewage outlet, 31463. 

Belfast main drainage scheme; commenced after 
1887, 31464-5. 

Sewage brought by intercepting sewers to outfall 
works in 1892, 31466. 

The chute came into operation from 1891 to 1893, 
31467-9. 

Before then Belfast sewage went into the River 
Lagan, 31470-1. 

Place of sewage discharge, 31472-3. 

Great increase of Belfast sewage through adoption of 
water closet system, 31474-5 and 31478. 

Increase in volume of dry weather flow, 31476-7. 

Tanks used for storage purposes and not for sedi- 
mentation, 31479-82. 

Constant discharge of sewage a great cause of 
damage, 31483. 

Statutory requirement as to time of discharge: 

- dependent on the tide, 31484-6. 

Harbour Board not relieved of Connswater sewage 
by Belfast sewage works, 31487. 

Prospective improvement of the Connswater River, 
31488. 

Recent polluting effect of the Connswater River, 
31489. 

Lagan River was improved by the Belfast sewage 
works, 31490. ; 

Opening of a new channel in the Lough coincided 
with the commencing of the sewage discharge 
from the chute, 31491-2. 

Silting up and bursting of the chute, 31493-4. 

Consequent discharge of sewage on the sloblands 
and Harbour channels, 31495-6. 

Chute completely blocked in 1904, 31497. 

Sewage carried by storm overflows into the docks, 
31498-9. 

Still going on, 31500. 

Sewage sludge taken out to sea, but sewage still going 
through openings in the chute, 31500. 

Through inefficiency of the chute much sewage 
passes into the Seal Channel, 31501. 

Difficult to determine proportionate amount, 31502. 

Silt several feet deep in the navigable channel, 31503-4. 

Course taken by sewage in the Seal Channel on the 
ebb, 31505. 

Flood tide washed the sewage over all the channels 
and docks, 31505. 

Current crossing Victoria Channel from the Twin 
Seal Island, 31506-7. 

The Musgrave Channel, 31508-9. 

Float experiments, 31510. 

Direction of currents and effect of tide, 31511-2. 

Complaints received in consequence of and action 
at law caused by sewage being swept by the 
flood tide over wide areas into docks and works, 
31513-4. 


THOMPSON, ROBERT, M.P., anp REDFERN 


KELLY, W., M..ic.u. (Analysis of their 
Evidence)—continued. 

Sewage mud in the Musgrave Channel proved by 
analyses: effect on the men working in the 
dredgers, 31515-8. 

Smell of Ulva and of sewage mud, 31519-22. 

No Ulva where the men on the dredgers were affected 
at the Seal Channel entrance and north-west 
side of the Victoria Channel north of West Twin 
Island, 31523-5. 

No appreciable quantity of Ulva dredged up there, 
31526-7. 

Water closets connected with the harbour, 31528. 

At Harland and Wolff's yards, 31529. 

Cannot get an easement for intercepting sewer from 
Belfast Corporation, 31530. 

Water closets for 10,000 men there, 31531-2. 

Sewage discharges into the Abercorn basin and 
thence to the Victoria Channel, 31533. 

Belfast Corporation at present blocking the drainage 
scheme for Harland and Wolff's works, 31534. 

Bulk of Belfast sewage, except the sludge taken out 
to sea, comes down Seal and Musgrave Channels, 
31536, 31541. 

Direction of flow of Belfast sewage, 31537. 

Should be sent out to sea, 31538. 

Main body is taken to sea by the sludge steamer, 
31539, 31541. 

Chute constantly under repair; very little discharge 
from end, 31540. 

Harbour Commissioners liable in respect of sewage 
deposits on their slob property, 31542. 

Main object of Harbour Commissioners is to get the 
solids out of the sewage, 31543. 

Less dredging required since the sludge has been 
withdrawn from the sewage, 31545-7. ; 

Sewage sludge dredged from the Victoria Channel, 
31548-9. 

Much storm overflow, 31550. 

Continual dredging required in the Musgrave Channel, 
31551. 

Large deposits of crude sewage from Belfast con- 
stantly accumulating in the Musgrave Channel, 
31552. ~ 

Detrition from the banks would give no trouble 
by itself, 31553. 

Chute was always imperfect, 31554. 

At present the mouth is practically closed, 31555. 

Currents in the Lough are so slow that it is doubtful 
if sewage from chute would find its way out to 
sea, 31556. 

It would tend towards the County Down shore, 31557. 

Reclamation of sloblands would be very expensive, 
31558. 

It would be an improvement, but Holywood would 
suffer: sewage should be discharged at Black 
Head, thirteen miles away, 31559-61. 

Channels would not be seriously damaged by reclama- 
tion of the sloblands, 31562. 

Points for and against the reclamation ; details as to, 
31563-6. 

Tidal scour useful, details as to dredging, 31567—70. 

Reclamation of the sloblands would lessen the scour: 
particulars as to scour, 31571-6. 

Pool of Garmoyle; formation of: silting up with © 
sewage sludge, 31576. . 

Because the scour has been diverted, 31577. 

Silting up with sewage due to the chute, 31578. 

Land water assists in the scour, but there is not 
much of it, 31579. 

Dredging only required to move material from side 
slopes of the channel falling in, and sewage 
deposits, 31580. 

The under current eats away the sides of the slopes. 
Reclamation of 750 acres a commercial rather 
than an engineering question, 31581-2. 

Harbour Commissioners would probably be satisfied 
if the solids in the sewage were removed and a 
reasonable amount of purification effected, 
31583. 

Doubtful whether growth of Ulva would be arrested 
by the proposed purification, 31584. 

It was growing in Victoria Park in 1869-1870, but 
not luxuriantly, 31585-6. 
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_ Evidence)—continued. 

Trouble with Belfast sewage due to the fact that 
the original scheme to store sewage and dis- 
charge it during first 3} hours of ebb in deep 
water at Whitehouse Roads has not been carried 
out, 31587-9. 

The delivery of the sewage over the West Bank 
has led to the deposit of its solid parts on the 
bank and the neighbouring enclosures, etc., 
31590. 

Rate of the current at different states of the tide in 
the channels, 31592-7. 

Sewage in a slow current would rapidly deposit its 
heavier solids, 31599. 

So that the heavier solids are settled on the slob- 
jands north of the Victoria Channel, 31600. 
Uncertain whether lighter suspended matter could 
get across to the south shore of the Tillysburn 

area, 31601-2. 

Dredgings in the Musgrave Channel suggest that it 
could, 31603. 

Only a small quantity comes down the Connswater, 
31604. _ 

’ Doubtful where the deposits on the Tillysburn banks 
are brought from, 31605-8. 

Much Ulva on the Tillysburn banks, 31609-10, and 
31614-5. 

Drifting Ulva at Cultra, etc., 31611-3. 

Much decayed vegetable matter resulting from the 
quantity grown, 31617. 

Green Ulva disappears in winter, 31618. 

High winds and storms will clear away the dead 
Ulva and mud, leaving bare sand, 31619-20. 

Ulva will tend to fill up channels, 31621. 

Doubtful whether the effect of the reclamation of 
the sloblands would compensate for loss of scour ; 
an old channel intercepts floating matter, 31622-3, 

Slow currents in the channels, 31624—5. 

Some of the matter to be cleared out of the channels 
might be reduced by reclamation of the slob- 
lands, 31626. 

Reclamation might extend the trouble complained 
of at Tillysburn to the sloblands from Kinnegar 
Point to Cultra, 31627. 

Ulva does not grow much on the Holywood bank 
because of the sands shifting in gales of wind, 
31628. nal 

These conditions might continue after reclamation, 
31629. 

Growth of Ulva could be more easily dealt with on 
a bare shore; advantage would result from 
clearing the Ulva from the Tillysburn area, 
31630. 

Probably impossible to get rid of the Ulva nuisance 
entirely without sufficient purification of the 
sewage, 31631. 

Reclamation on the south side of the Lough would 
remove the larger part of the area on which the 
Ulva is grown, 31632. 

Reclamation would effect an important improvement 
but will take some time to carry out: further 
reclamations of lands referred to, 31633-5. 

Holywood owners might be difficult to deal with, 
31637. 

Owners of property concerned, 31638. 

Some of the owners would benefit by the reclama- 
tion, 31639-40. 

If Harbour Board and Belfast Corporation agree 
probably no difficulty with some of the owners, 
31641. 

The withdrawal of 180 tons of sludge a day from the 
Belfast sewage is shown in improved conditions 
31642. 

If, in addition to that, the discharge of the sewage 
were limited to the first three and a half hours 
of the ebbtide, a new chute were constructed, 
and the sewage discharge was limited to White- 
house roads, no difficulty would probably arise 
with the Harbour Board, Kelly, 31643. 

This would fulfil statutory requirements, 31644. 

The sewage should not be discharged so near Belfast 
as Whitehouse roads, whether there is a new 
chute or not, Thompson, 31645-6. 
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Evidence)—continued, 

The Harbour Commissioners are concerned as cus- 
todians of the Harbour on the question as to 
the effect of action proposed on the growth of 
Ulva. They would probably not stand in the 
way of an extensive system of reclamation. 
Probably the injury would not be serious 
through want of scour. There would be advan- 
tage in having deep water up the channel and 
both sides reclaimed, Thompson, 31648-50. 

The reclamation will probably be a commercial 
question. It should be carried on tentatively, 
in sections, to see the effect on the scour of the 
channel, Kelly, 31650-1. a 

Reasons for, 31652. 

Should not be carried out beyond Tillysburn at first, 
31653. 

An agreement between the Harbour Commissioners 
and Belfast Corporation necessary before the 
proposed reclamation; Commissioners would 
probably facilitate matters if a permanent im- 
provement were likely to result, 31654-7. 

Period in which the work might be carried out, 
31658-62. 

In the reclamation a bank only would be made, 
not filled in, 31663-4. 

Land could only be used for grazing till made up, 
31664-5. 

There would be an annual expenditure for drainage of 
the reclaimed land, 31666. 

Doubtful if it would pay to deposit dredged matter 
on the area, 31667-9. 

The land would be of little value unless near the city 
or harbour, 31670-2. 

Harbour Commissioners only make up land as it is 
wanted, 31673. 

Reclamation of land at the Kinnegar may throw the 
nuisance down to Cultra and cause trouble with 
Holywood foreshore owners, but would not affect 
Belfast, 31674—80. 

The sewage discharged outside the entrance to Bel- 
fast Lough will not damage the Bangor Urban 
District, 31681. 

Doubtful whether the scour will be improved by the 
proposed reclamation, 31683. 

Engineering authority is against extensive reclama- 
tions, 31684. 

The reclamation wall will have to be very strong ; 
experiences referred to, 31684-7. 

All the Belfast sewage should be discharged at 
Blackhead, Thompson, 31688. 

Cost might be about £350,000, 31689. 

No trouble would be caused at Blackhead, it goes 
there now by the dredgers, 31690-1. 

It might be taken round by the banks in a metal 
culvert, 31692. 

High level pumping would be required, 31695-6. 


ULVA LATISSIMA : 


No traceable remains of in mud, Harrison and Cal- 
well, 30643-4. 

Huge beds at low water mouth of the Tillysburn 
River, 7b., 30646. 

Evidence of sewage pollution wherever it has been 
found, 7b., 30652. 

Luxuriant growth of due to sewage, 7b., 30653. 

Great increase of at end of the last century and 
since, 2b., 30709-15. 

Probably grown in shallow waters of the Lough, 
ib., 30945-6. 

Conditions favourable or otherwise to the growth of, 
ib., 30949-52 and 31118-30. 

In the Victoria Park lake, 7b., 30953-9. 

Purification of Belfast sewage advisable to show 
effect on, 2b., 30960. 

Occasional resemblance of decaying Ulva to closet 
paper, 7b., 31056. 

Great increase in Ulva in the Tillysburn area since 
its pollution by Belfast sewage, 7b., 31118-9. 
;rowth of increased after construction of purification 

works, 7b., 31121. 
Does not flourish where there is a great amount of 
sewage, 7b., 31122-8. 
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ULVA LATISSIMA—continued. 


. Anchorage required by, 7b., 31129. 

Special conditions favour growth of.on the Tillysburn 
bank, 7b., 31130. 

Belfast Lough is much polluted with it at present, 
but was not formerly, 31135. 

It flourishes in liquids containing ammonia, nitrate, 
and nitrates, 31135. 


_ Nurseries of, Cutler, p. 22. 


Growth of, Hawthorne, p. 25. 

Shellfish and, Hawthorne, pp. 25. 

Salt. water, but not brackish, favourable to growth 
of, Hawthorne, 31147-8. 

Brackish water is more suitable for growing than 
seawater, Cutler, 31149-50. 


; Questionable whether there was yery little Ulva 


in the Lough many years ago, 7b., 31151. 

Experiments in growth of, ib.; 311523. 

The Lagan and Connswater flow over the beds of, 
tb., 31157—60, 31169. 

Not so much on the north side of the Lough, 7., 
31167-8. 

Ulva and albuminoid ammonia, 7b., 31172-4. 

Influence of organic matter on the growth of, Adeney, 
31176. 

Professor Letts’ experiments respecting the absorp- 
tion of ammonia by Ulva in daylight and dark- 
ness, 7b., 31177. 


_ May absorb ammonia in darkness but not convert 


it into tissue, 2b., 31177-8. 

A. considerable part of the nitrogen by which it is 
nourished is derived from the Lagan River 
and. other tributaries and the rainfall generally, 
7b., 31183. 

The largest quantity grows between the Connswater 
and Kinnegar, Hawthorne, 31207-8. 

A’great nuisance at Holywood in 1894, 2b., 31224. 

Met ods of attachment to its bed, Cutler, 31225-6, 
31229, 

Nourished by absorption of the dissolved products 
of fermentation in the mud, Adeney, 31227-8. 
Difference in character of the mud where it grows 

and does not grow, Cutler, 31229. 

(Juiet condition of the water at the Tillysburn area 
favourable to the growth of, 7b., 31230-1. 

Mussels serve as an attachment for, 7b., 31234.. 

Nuisance in the Lough would have ceased if the Ulva 
had been collected and disposed of, 7b., 31244-5. 

Farmers have to be paid to cart it away, 7b., 31246. 


- It isa fairly good manure, 7b., 31248. 


Practically all the Ulva is growing in the area it is 
proposed to reclaim, 7b., 31290. 

Great quantities floating in the summer, 7b., 31291. 

When carried from where it grows probably goes out 
to sea, 7b., 31305. 

None grows except where there is a small patch of 
mussels, ib., 31312-8. j 

Flourishes most when close to sewage solids, not in 
sewage itself, Adeney, 31384-5. 

Ulva on the Tillysburn area may derive its nourish- 
ment from the Connswater and the Lagan, 
Adeney, 31395. 

Nuisance in the Lough partly due to vigorous growth 
of Ulva stimulated by sewage, Thompson and 
Kelly, 31459-60. 

Much Ulva on the Tillysburn banks, 7., 31609-10, 
31614-5. 

Drifting Ulva at Cultra, 7b., 31611-3. 

Much decayed vegetable matter resulting from 
quantity grown, 7b., 31617. 

Green Ulva disappears in winter, ib., 31618. 

High winds and storms clear it away, 7b., 31619-20. 

Tends to fill up channels, 7b., 31621. 

Does not grow much on the Holywood bank be: 
cause of the sands shifting in gales of wind, ib., 
31628, 

Growth of could be more easily dealt with on a bare 
shore, advantage would result from clearing it 
from the Tillysburn area. ib., 31630, 


_ Drying of, before removal : 


ULVA LATISSIM A—continued. 3 i 
Probably impossible to get rid of it entirely without 


sufficient purification of sewage, b., 31631. 

No accumulation of Ulva on the Holywood shore in 
1888 or 1889; Murdoch, 31711-2. 

Very little near Kinnegar or Holywood at that time, 
ib., 31713-5. 

Very little grows at Holywood, 7b., 31736, 31738. 


“It began to be piled up on the Holywood shore in 


1885 and since then in increasing quantities, 7b., 
31737. 

Does not grow on pure sand, ib., 31738. 

Holywood council for a few years cleared it off the 
shore, 7b., 31739. 

Farmers use it for manure, 2b., 31740-1. 

It is worse at the Tillysburn area and at Cultra be- 
cause of the wall there which apbarchtly retains 
it, 2b., 31742-4. 

Details as to weight of removed in recent years, 7b., 
31763. 

No smell from Ulva if it is carted away fresh, 7b., 
31766-7. 

Too much to clear away, 7b., 31769. 

Less than half the Ulva at Holywood is removed 
for £1,500 a year, 7b., 31770-6. 

Practically impossible to get at the rotting masses 
farther out from the shore at Holywood than is 
done, 7b., 31781-3. 

Comes ashore at Holywood in blocks with mud 
attached to it, 7b., 31818-20. 

Grew some years ago in the upper reaches of the 
Lough, but not to the same extent as at present, 
Bell, 31836. 

Not so much Ulva grew fifteen or twenty years ago 
at Holywood as at present, 2b., 31837—40. 

Considerable increase in growth of below low water 
mark, 7b., 31842. 

Principally comes ashore in May and June, and a 
second growth in August and September, ib., 
31842-4, 

Farmers clear away large quantities in October, 7b., 
31846. 

Alteration of Belfast Main Drainage system in 1887 
has caused a larger growth of, 2b., 31846. 

Effect of the rotting Ulva in preventing bathing at 
Cultra, and its blackening of paint and silver 
by emanations of sulphuretted hydrogen, 7b., 
31847. 

Growth of, below low water mark (discussion as to), 
tb., 31849-57. 

Ulva at Cultra lying on clean sandy bottom, 7b., 
31859-62. 

Ulva at Garmoyle: probability of growth below 
low water mark, 7b., 31863-—70. 

Very little grows on the Holywood bank, 7b., 31871-3. 

Inference from observation respecting growth of 
below low water mark, 7b., 31876-7. 

The nuisance at Holywood might be cured by re- 
moval of Ulva from the beach, 2b., 31881-2 and 
31885. 

Entire removal of from all the banks at Holywood 
impracticable, 7b., 31885-6. 

Removal of from the Holywood shore has in effect 
been successful according to the money spent, 
ib., 31889-90 and 31892. 

Probable cost of entire removal of at Holywood, 7b., 
31894. 

practice of the farmers 

when removing it, 7b., 31899-901. 


-Drying by the Joint Board would be too costly, 7b., 


31902-3. 

Difficulty of getting Ulva removed by contract be- 
cause of the distribution of it on the beach, 7b., 
31905-7. 

Nuisance of the Ulva greatly reduced by the existing 
work of removal; might be done away with 
altogether at a cost not necessarily prohibitive ; : 
probability of considerable improvement in the 
methods of gathering it, tb., 31908-9, 
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“REPORT TO THE COMMISSION UPON THE EXAMINATION OF BELFAST LOUGH IN 
SEPTEMBER, 1909, BY C. C. FRYE AND G. B. KERSHAW. 








January, 1910. 
[Revised October, 1910.] 

Tn accordance with the instructions of the Commission 
we visited Belfast and made an extended examination of 
the Lough and the sloblands, with reference to the growth, 
development and decay of the seaweed wlva latissima.* 

Our visit began on September Ist, and ended on 
October Ist, 1909. Throughout this time we were in 
touch with Sir William Power and Mr. Stafford. 

“In giving the results of our observations, we may re- 
mind the Commission that the development of  ulva 
datissima is dependent upon the season, and that the 
condition of the foreshores as regards accumulation of ulva 

varies according to the strength and direction of the wind. 
“The remarks upon these heads are to be taken as apply- 
ing particularly to September, 1909. 

_ Our observations comprised the dredging and trawling 
of the Lough and the exploration of the sloblands. 

As a preliminary survey showed that little nuisance 
from wulva latissima existed beyond Grey Point, on the 
- County Down side, and Carrickfergus, on the Antrim 
side, we confined our attention, in the main, to that part 

of the Lough which would be enclosed by a line con- 
; ey those two points. 


I.—DREDGING. 

The drddge consisted of a bag net, about 2 feet 6 inches 
deep, attached to a triangular face plate, each side of 
which was 18 inches long. 

<t With this apparatus some fifty dredgings were made 

'from,the mouth of the chute towards the Lighthouse and 
“Carrickfergus, 7.e., through the Whitehouse and Folly 
Roads, and from the Lighthouse and Grey Point inwards 

to the Twin Islands and the mouth of the River Conns- 

“water. Throughout these operations the boat was 
directed in a zigzag course. 

The depth of the water varied from about 1 to 6 fathoms 
at_low tide. 

_So-far as we were able to judge, the bottom of Be 
‘Lough on both sides of the navigation channel seemed 
to be composed mainly of clean sand, overlying estuarine 
clay. In.one or two places, as, for instance, outside the 
Carrickfergus bank, it appeared to be somewhat rocky, 
_while in the Victoria Channel, from No. 7 Buoy to the 
-Twin Islands, and in the Old Channel and the Pool of 
Garmoyle, from No. 7 Buoy to No. 10 Buoy, and thence 
to the mouth of the Connswater, there was a thick deposit 
of black mud. 

From those parts of the Lough where the bottom was 
rocky, a considerable quantity of a large brown seaweed 
was dredged up. A few small fronds of ulva latissima 
were also found with the brown seaweed. These fronds 
may have been rooted to the rocks, but our impression 
was that they were either lying unattached at the bottom 
or else that they were floating in the water and had been 
caught as the dredge was lifted. 

On ‘the smooth and sandy bottom, off the mouth of 
the chute, and in the Whitehouse and Folly Roads, there 
appeared to be very little ulva latissima. A few small 
fronds were occasionally brought up, but, asa rule, the 
dredge contained only sand and shells. 

From the Lighthouse and Grey Point to Holywood 
Bank, where the bottom was also sandy, a fair quantity 
of ulva was brought up every time the dredge was lifted, 
the number and size of the fronds increasing as the Bank 
was approached. 

* Throughout this Report the term wlva latissima is used 
in.a. general sense. It is intended to include not only wlva 
datissima itself, but also other green seaweeds of similar 
appearance, such as monostroma grevillit, Reference should 
‘be made to Mr. Cotton’s report (A ppendix IV,), where it will be 
‘seen that the bulk of green seaweed in Belfast Lough is ulva 
latissima. 
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The number of fronds brought up in this part of the 
Lough also increased as the County Down shore. was 
approached. Near the Victoria Channel (Buoys Nos. 1, 
2, 3 and 4) only isolated fronds were found. 


The wlva fronds found in the area just mentioned were 
invariably small in size and had jagged edges. As they 
resembled the fronds seen floating in the water which 
covered the area, and as ulva was never seen growing on 
sand, we concluded that they had been deposited there. 


It is to be noted that many more ulva fronds were 
brought. up from the sand on this side of the Lough than 
on the Antrim side. 


From the muddy bottom in the Victoria and Musgrave 
Channels, ¢.e., from No. 7 Buoy towards the mouth of 
the Connswater, and especially in the Musgrave Channel, 
a considerable number of wlva fronds were usually brought 
up with mud every time the dredge was lifted. The 
number and size of the fronds increased as the Tillysburn 
and Connswater banks were approached. 


II.—TRawlLina. 


The trawl used was a bag net, about 6 feet deep, at- 
tached to an eliptical iron ring which had extreme dimen- 
sions of 3 feet and 18 inches. The meshes of the net were 
1 inch square. The mouth of the trawl was kept a given 
distance below the surface of the water by means of weights 
and buoys attached to the iron ring. 


The trawling was carried out on the same general plan 
as the dredging, the position of the trawl, as regards depth, 
being varied from time to time. As a rule, the trawl was 
at a depth of 3 to 6 feet, but at times it was sunk to 15 feet 
or more. 


The results were very similar to those obtained with the 
dredge, the only difference being that a considerable 
number of smal] fragments of ulva frond were found float- 
ing beyond the Lighthouse towards the open sea. 


Very few fronds of ulva were caught in the trawl on the 
Antrim side of the navigation channel, while on the County 
Down side the trawl was seldom brought in without a few 
small fronds entangled in its meshes. 


On the County Down side of the Navigation Channel, 
from Grey Point and the Lighthouse towards Belfast, the 
number and size of the fronds increased as the shore and 
the point of the Kinnegar were approached. 


A considerable quantity of ulva was caught in the 
Navigation and Old Channels, from No. 7 Buoy towards 
Belfast, and the number and size of the fronds increased 
as the Tillysburn and Connswater banks were approached. 

Generally speaking, the fronds were most abundant 
within 6 feet or so of the surface. 

It was noticed that, in the comparatively open water 
from the Lighthouse towards the sea, the vulva fronds were 
not at all evenly distributed, being usually met with as 
more or less separate assemblages extended in long lines. 


IIl.—ExPLoRATION OF THE FORESHORES AND 
THE SLOBLANDS, 


(1) Foreshores.* 


The foreshores on both sides of the Lough were ex- 
amined carefully. On the Antrim side, the examination 
extended from Belfast to White Head, and, on the County 
Down Side, from Belfast to Grey Point. 





* As regards the inner portion of Belfast Lough, where 
great areas of slob and sand are uncovered at low tide, the 
term Foreshore is used in a particular sense to mean beach 
or strand near high-water mark. Outside Cultra, on the 
County Down side, and Macedon Point, on the Antrim side, 
the term is used ordinarily, and includes the whole shore 
between high and low-water marks. 
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(a) Attached Ulwa.—We found ulva growing freely, but 
not in excessive quantities, wherever the shore was rocky. 
As a rule, it was rooted to the under ledges of the rocks. 

All along both sides of the Lough isolated fronds were 
seen attached to mussels, broken shells and rough stones. 

The quantity of growing ulva appeared to diminish on 
both sides as we proceeded seawards from Belfast, but this 
diminution was by no means regular, the greatest number 
of fronds being always found where the shore was rocky 
and to some extent protected from wave action. 


Enteromorpha intestinalis appeared to be as plentiful 
as ulva along both foreshores ; at the mouths of all fresh 
water streams it was usually growing in profusion. 


(b) Detached Ulva.—There were great quantities of de- 
tached ulva lying on both foreshores of the Lough. 

The deposits were always greatest in bays, protected 
corners, creeks and places where, owing to banks and shoals, 
the tide runs are slack. It was, thus, obvious that the 
influences which most affected the deposit of floating ulva 
were wind and tide. 

So far as the drift of single loose fronds is concerned, 
the effect of the tide is probably the greater of the two, 
for fronds of this kind were observed to float, as a rule, 
below the surface of the water. 

On the other hand, wind has a very marked effect on the 
drift of floating fronds which have previously been cast up on 
the shore and so become partially dried and matted together. 
Ulva fronds in this condition retain air bubbles beneath 
them, and for this reason often float on the surface of the 
water. On several occasions we observed large floating 
masses of matted ulva being driven by the wind at a con- 
siderable speed across the Lough. We noticed also that 
a strong wind blowing off shore was sufficient to remove 
a large portion of the deposited ulva from the shore at high 
tide and to carry it either seawards or to a totally different 
part of the Lough. 

On the Antrim shore there was much less deposit 
of ulva than on the County Down shore, and offensive 
decomposition was taking place only in a few specially 
protected places, such as the corner made by the 
main drainage reclamation bank with the Antrim shore 
proper, and in freshwater creeks. In such places there 
was a serious local nuisance. 

In a small fresh-water creek at Lower White House, 
extending to the bridge in the centre of the village, there 
was a nuisance which could only be described as abominable. 
A screen or a tide weir across the mouth of this creek 
would have an immediate effect in preventing the access 
of ulva. Crude sewage is discharged into this creek 
amongst the decomposing ulva. 

Beyond Macedon Point, towards Carrickfergus, the 
deposits of ulva were much smaller, At Carrickfergus 
and beyond we could observe no nuisance. 

On the County Down side the shore was thickly strewn 
with detached ulva from Sydenham almost to Grey Point. 
In several protected bays it was lying a foot or even 18 
inches deep, and here, as a rule, there was an abominable 
nuisance owing to the decomposition of the wet weed. 
The worst nuisance was experienced from Sydenham to 
the Kinnegar, but there was a serious nuisance all along 
the shore, and notably in a bay close to the landing stage 
at Cultra. 

At the time of our visit, the ulva was being carted by 
the stafi of the Joint Foreshore Board from the bay at 
Cultra, and, although the nuisance was not prevented by 
this operation, it was undoubtedly diminished. The ulva 
was being spread over fields as a manure. 

Between the Kinnegar and Tillysburn, the work of the 
same authority consisted in the removal of the partially 
dried weed from the foreshore by means of trucks, and the 
dumping of this on to a large heap, just inland, at a point 
close to the Tillysburn river. These operations seemed 
to us to be of little use for two reasons :— 

(1) Because the nuisance, which was mainly derived 
i from decomposing ulva lying some little distance out 
from the high water mark was not much affected by 
the removal of the shore weed, and 
(2) Because of a very serious nuisance which arose 
from the heap of ulva in the field. 

As to the place or places of origin of the ulva which is 
deposited on the shores of the Lough, we propose to refer 
ey but there is one point which should be mentioned 

ere, 


This relates to the conditions under which ulva latissime 
undergoes offensive decomposition. We would suggest 
that this.is a subject which requires investigation, and 
would also refer to the remarks of Dr. Letts upon the 
same point.* It appears to us that somewhat special 
conditions are necessary if offensive decomposition is to 
take place. So far as our observations go, the fronds need 
to be closely matted together, and the mass must remain 
in this state for a considerable time, either completely 
submerged in pools of water, or else subject to intermittent 
submersion. 


Single fronds do not appear to undergo offensive de- 
composition under any ordinary conditions, nor do masses 
of matted fronds, when these are deposited in positions 
which allow of good drainage. 


(2) Sloblands. 


There are two large areas of slob or muddy land un- 
covered at low tide in Belfast Lough, one on the Antrim 
side and the other on the County Down side. 

(a) Antrim side-—The slobland on the Antrim side is 
in the form of a broad irregular crescent, extending on its 
concave side from No. 9 Buoy almost to Macedon Point, 
and bounded on its convex side by the reclamation banks: 
of the Main Drainage Works, and by the Antrim shore 
from the end of the west reclamation bank to Macedon 
Point. 


Part of this area is slob proper, or soft mud, and part is 
clean and fairly hard sand. Lines drawn from the point 
of the West Twin Island to the mouth of the chute, and 
from the mouth of the chute to Green Castle station, 
would roughly enclose the slob proper and serve as an 
inside boundary to the sand, that is to say, they would 
divide the mud from the sand. Almost midway between 
the mouth of the chute and Green Castle station there 
are hard mussel banks. 


We explored this area very carefully, paying particular 
attention to the slob proper. 

That part of the area which would be enclosed in the 
way indicated, 7.e., the slob proper, is composed of a 
rather soft deposit of estuarine clay, sand and mud, 
Owing to its softness, it can only be crossed with difficulty 
and some danger. 

Speaking generally, the surface of this slob is flat, 
with a gradual rise to the shore and the reclamation 
banks. On the whole, theretore, the tide rises and falls: 
straight across the Antrim slob, covering it to a depth of 
from 3 to 6 feet. 


Over part of the slobland on this side of the Lough,. 
however, the tide flows and ebbs in a way which deserves 
special mention. 

This area is bounded on the north-east by the West. 
bank, on the south-east and south by the West Twin 
Island and the east reclamation bank, and on the south- 
west by the main drainage banks. On the west and north- 
west it extends rather beyond the chute. 


It is largely overflowed and drained through a channel, 
called the Seal Channel, which runs, first in a north-easterly 
direction along the east bank of the Main Drainage Works, 
and then turns almost at a right angle towards the point 
of the West Twin Island. 


On the ebb tide, the Seal Channel drains the area of 
slobland mentioned above, the timber ponds at the back 
of the Main Drainage Works, and, in addition, carries the 
water of the Milewater river. 


This channel is especially important in connection with 
the discharge of sewage from the Main Drainage Works: 
because, soon after the ebb has begun, it carries directly 
and rapidly to the main navigation channel :— 

(1) any leakage of sewage from the inner half of the _ 
chute, a 

(2) the contact bed effluent, and, 

(3) partially settled storm sewage. 

At the time of our visit the area of slob enclosed by the 
west bank was practically free from ‘‘ attached ” fronds of 
ulva latissima. There was, in fact, practically nothing to 
which ulva could be attached, beyond the broken shells 
on the west bank itself, and these are subject to considerable 





* Royal Commission on Sewage Disposal, Fifth Report, 
Appendix VI., p. 142.. 
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wave action, both naturally and through the passing of 
vessels up and down the navigation channel, There were 
very few mussels on the area. 

It was noticed that the water over this area was at high 
tide visibly polluted with sewage. 

There was a large quantity of detached ulva lying on 

the shore of the West Twin Island. 
_ On the west side of the chute similar conditions prevailed 
generally, but here there were isolated fronds, attached, 
in almost every case, to a mussel, not by the root of the 
ulva, but by the threads of the mussel.* A mussel and 
an ulva frond per square yard would give an idea of the 
extent of the growth near the chute, while over against 
the Antrim shore, a mussel and an wulva frond every ten 
square yards would be nearer the mark. 

In the middle of this slobland, however, and protected 
by the mussel banks mentioned previously, the ground is 
rather firmer, and here there was a large quantity of ulva 
attached by mussels, growing along with Zostera Marina, 
or sea grass. This patch of wlva had an area of about ten 
acres. 

A fair quantity of ulva was also growing on the banks 
of mussels farther out. 

Taking the Antrim slobland as a whole, there was very 
little growth of ulva as compared with the County Down 
slob. At a rough guess we should say that the quantity 
did not represent a hundredth part of that on the County 
Down slob. The following points seem to be worth con- 
sideration in connection with this comparatively small 
development of wlva on the Antrim slob :— 

(1) The pollution of the water by sewage is very 
. considerable in the neighbourhood of the chute and 

| the Main Drainage Works. 

(2) The Antrim slobland is lower than the County 
Down slob and much flatter. It is reasonable, there- 
fore, to suppose that, in addition to being covered 
each tide for a longer time, the slob is exposed to 
greater wave and wind action, and is subject also 
generally to a stronger scour by the tides, 

In this connection the Commission may be re- 
minded that the main growth of ulva on the Antrim 
side occurs in a protected position and some distance 
from the chute. 

(3) Except on the outer banks, referred to pre- 
viously, where wave and tide action must be consider- 
able, there is a very much smaller development of 
mussels on the Antrim than on the County Down slob. 


(b) County Down side.—On the County Down side of 
the Lough a large area of land is also uncovered at low 
tide. This area extends from the mouth of the Conns- 
water to Cooper’s Bay, a distance of approximately three 
and one-third miles. In width it varies from half a mile 
to a mile and a quarter, the average being about three 
quarters of a mile. We explored it thoroughly on foot. 

By far the greater part of this area is composed of sand 
superimposed on the estuarine clay of the Lough. The 
depth of the sand layer varies considerably. Speaking 
generally, it diminishes as the mouth of the Connswater 
is approached. 

At Cooper’s Bay and on the Holywood bank the sand 
is fairly deep and forms a firm and strong crust to the clay. 

Between the Kinnegar and the Connswater, however, 
it does not appear to average more than an inch or two in 
depth, and there are many places in this portion of the 
area, i.e., in channels and streams, where the clay is bared. 
When the sand crust is very thin, walking is attended with 
considerable difficulty, owing to the softness of the clay 
beneath. 

On the outer half of the area, between the Connswater 
and Holywood, the sand crust is more or less covered with 
a deposit of soft black mud, which emits a strong smell of 
sulphuretted hydrogen when disturbed. 

In general, the deposit of mud is very uneven, and over 
the greater part of this outer area it takes the form of 
hummocks and ridges, from 6 inches to 3 feet in height, 
which are covered with mussels, 


This ridge formation is doubtless due to the mussels ; 
the mud itself would rapidly be washed away if it were not 
held together and protected by the mussels. 





~ * This is a point which has already been referred to by 
Dr. Letts in a Memorandum sent in to the Commission early 
in 1909. 
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At the mouth of the Connswater, however, there is a 
large area completely covered with the mud to a depth of 
from 6 inches to 3 feet or more, This area is also coated 
with mussels, 


The mussels on the outer ridges and hummocks of the 
Tillysburn banks, being subject to considerable wave 
action, were clean, but those on the inner hummocks and 
on the mud at the mouth of the Connswater were, as. a 
rule, so thickly covered with fronds of ulva latissima as to 
be hidden from view. 

As showing the abundance of the growth on some of 
these hummocks, we may state that in several places over 
100 lbs. of wet ulva were lifted from a square yard of 
surface. The fronds were mostly large, but they varied 
in size from a square yard, or more, to 3 or 4 square inches. 
On lifting a frond of ulva from such a position we found, 
almost without exception, that it was attached to a mussel 
or mussels by the mussel threads, and not by any root of 
its own. 

Ulva fronds attached by their own roots to mussel shells 
were indeed fairly common, but their number was insigni- 
ficant compared with the number of fronds held by mussel 
threads, 

Owing to the uneven distribution of the mussel hum- 
mocks, it was exceedingly difficult to estimate with any 
degree of accuracy the quantity of ulva latissima thus 
growing on the Connswater and Tillysburn banks; but 
that it was more than sufficient to account for the quantity 
of detached ulva fronds lying on both foreshores of the 
Lough was clearly evident. 

The sloblands on the County Down side of the Lough 
are much more uneven as regards levels than those of the 
Antrim side, and as this seems to have an important bearing 
on the growth of the ulva attached to the mussels, we think 
it desirable to give a broad idea of the general physical 
features. 

As there is little “attached ” growth of ulva beyond the 
point of the Kinnegar, only the area between this point 
and the mouth of the Connswater need be taken into 
account. 

In the first instance it would seem that, on the whole, 
the general level of the slob on the County Down side is 
higher than that of the slob on the Antrim side. 

Close to the shore against Tillysburn Station, on the 
County Down Railway, the slob level declines shorewards 
and towards Sydenham Station, and from this point a 
channel or gut leads along the shore to Sydenham station, 
thence along the Victoria Park reclamation bank, across the 
mouth of the Connswater, to the Musgrave Channel. This 
channel is called the Silver Stream. For the most part 
it is deep as well as narrow, and the tides ebb and flow 
through it with considerable force. 

Just outside the bend of the Silver Stream at Sydenham 
Station, a high and firm ridge rises and extends in the 
form of a crescent as far as the Old Channel at the side 
of No. 10 Buoy. Inside this bank and skirted south and 
west by the Silver Stream and the Connswater river is the 
comparatively flat area of thick mud previously mentioned, 
Except for one large circular depression, this muddy area 
also stands rather high and is only covered as the tide 
approaches high water. The Connswater river and the 
Silver Stream then overflow the whole of the area in 
question, covering it very slowly. 

Owing to its peculiar position, therefore, this area of 
mud at the mouth of the Connswater is not only protected 
against wave action, but it is also subject to very gentle 
tidal currents. The water of the polluted Connswater 
river would pass over it at or near high tide, but not when 
the current of the Silver Stream was strong, whether on 
the flow or on the ebb. 

The Silver Stream also has the effect of carrying on the 
flood the brackish water of the Connswater river, the 
water from the Musgrave Channel, and possibly also a 
portion of the waters of the Lagan and the Seal Channel, 
right round on to the back of the Tillysburn bank as far 
as Tillysburn Station. . 

A short distance to the north-east of Tillysburn Station 
a small fresh water stream, called the Tillysburn, finds its 
way on to the foreshore. When the Tillysburn slob is 
dry, ¢.e., before half ebb, this stream continues its course 
in a channel, which it has eroded in the clay, and which 
at the same time serves to drain the slob on both sides of 
its banks. At low tide this channel discharges these mixed 
waters practically in the Pool of Garmoyle. On both 
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sides of this Tillysburn channel a number of subsidiary 
‘channels or guts drain to it on the ebb; one channel, for 
‘instance, ‘ beginning: close ‘to where the Silver Stream 
starts, and another, on the opposite side, commencing at 
a similar high point about a quarter of a mile in the 
direction of the Kinnegar and near the shore. 

When the tide has receded from the banks, however, the 
main body of salt water draining thenceforward into the 
‘Tillysburn channel comes from a long and somewhat narrow 
depression, which extends from about half to three-quarters 
of a mile north-west of Tillysburn station, across the 
Tillysburn, almost to the Kinnegar. 

Owing, mainly, to the fact that it is very flat, but also 
because of the small mussel hummocks which lie in it and 
give anchorage to immense quantities of wlva, this de- 
pression never became dry at the time of our visit, and 
had, therefore, the usual appearance of a long pool divided 
into two unequal lengths by the channel of the Tillysburn 
river. 

The section of this long pool on the west of the Tillys- 
burn channel is drained partly by the Tillysburn itself, 
and partly by a gut which serves a large area of the 
slobland lying between the Connswater ridge and the 
Tillysburn channel. 

It will be seen that these two pools on either side of the 
Tillysburn must fill and empty very gradually as the tide 
rises and falls. Further, they are well protected from 
wave action by the high mussel hummocks which fringe 
the outer side of the Tillysburn banks. . When these 
hummocks are covered, the water in the pools has become 
3 or 4 feet deep. 

There are other and smaller guts which serve as channels 
for the water flowing on to and ebbing from the banks, but 
only one more need be mentioned. This gut begins close to 
the shore, about a quarter of a mile north-east of the 
Tillysburn river, and follows the course of the shore round 
to the point of the Kinnegar. It is comparatively shallow 
and is completely uncovered before half ebb. 


By means of this channel a considerable portion of the 
Holywood end of the Tillysburn bank is in turn fed and 
drained, The sewage effluent from the Holywood. barracks 
is delivered into it, and is thus carried, as the tide 
approaches high water, on to the banks. It is possible, too, 
that some of the sewage discharged at Holywood may 
find its way on to the banks by the same means. 

Apart.. therefore, from the sewage which is discharged 
at the mouth of the chute, it is clear that on the flow of 
the tide a considerable quantity of sewage and sewage 
polluted river water does find its way over the Connswater 
and Tillysburn mussel and ulva beds. 


The Silver Stream carries on the flood the Sydenham 
sewage, the water of the Connswater, and some at least 
of the water from the Lagan and the Seal channel, on to 
the Connswater end of the Tillysburn bank, while the 
Kinnegar channel carries the sewage effluent from the 
barracks and possibly some Holywood sewage on to the 
Holywood end. The Tillysburn river water, which is 
polluted with drainage from dumped wva, finds its way on 
to the centre of the bank as the tide rises. 


IV.—Tuer Buack Mvp. 


It will be seen that, at the time of our visit, immense 
quantities of wlva were growing on the County Down 
slobland, that by far the greater part of this wlva was 
anchored by mussels, and that the greatest development of 
te weed was always in localities specially protected as 
regards tidal current and wind action. 

Over a considerable area in the neighbourhood of the 
chute the Antrim slob was observed to be thickly covered 
with a greyish brown deposit. That this deposit was 
largely sewage matter there could be no manner of doubt. 
It had the greasy appearance and the characteristic bitter 
smell of sewage sludge. 

The mixture of sand and clay immediately beneath it 
was black and had a strong septic smell. 

This kind of mud was not seen more than a quarter of a 
mile from the chute in any direction. 

In the circumscribed patch of ulva on the Antrim slob, 
saall rounded hummocks of mud were observed. These 
hummocks had the light grey appearance of the estuarine 
clay, but,-on disturbing them, they were found to be com- 
posed of black gelatinous mud, very smooth to the touch, 
and more adherent. than most sewage sludge. The 
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absence of large particles of grit was especially noticeable. 
This mud gave out a strong smell of sulphuretted hydrogen 
when disturbed. 


Similar mud was found with heaps of rotting ulva in 
various corners and creeks on this side of the Lough. 


On the County Down slobland the same kind of gelatin- 
ous mud was also present and in very much greater 
quantities. The mussel hummocks mentioned previously 
were largely composed of it, and it occurred in other 
positions which will be mentioned shortly. 


On elutriating this gelatinous mud with water we found 
that it was mainly composed of small pieces of ulva, mostly 
black, but some of which retained their original green 
colour. There was also a good deal of finely divided black 
matter. 

Tt was obvious, in fact, that this mud consisted largely of 
ulva latissima in all stages of decomposition; and hence 
the question arose :— 

If such black mud is derived from ulva, at what places 
on or near the Tillysburn bank should it be found most 
abundantly ? In thelight of what has been said as regards ~ 
the configuration of the banks, the answer would have to 
be :— 
(1) In the protected places where wva is. growing 

luxuriantly. 

(2) Inthe deep water at the mouths of the various 
streams which drain the ulva beds andicarry detached 
fronds.away.; as for instance, in the Musgrave chan- 
nel, the Pool of Garmoyle, and probably for some 
distance along the main navigation channel. 

(3) On those parts of the banks where the waters 
of the rising tide meet and deposit detached ulva 
fronds. 

It was in these places that the chief deposits of this 
black mud were actually found. 


It cannot for one moment be suggested that there is no 
sewage-derived mud in the Navigation channel and in the 
Pool of Garmoyle. Much storm sewage and leakage from 
the chute is carried directly into the Navigation channel 
by means of the Seal channel, and the crude sewage of 
the ships in the harbour comes down the river Lagan, but 
that much of the black mad in these channels is derived 
from ulva, there can, we think, be little doubt. 

Except off Holywood, Sydenham and Lower Whitehouse 
where crude sewage is discharged on to the shore, in the 
river Lagan, in the Seal channel and in the neighbourhood 
of the chute, we saw no matter floating or dep sited which, 
by its appearance, could be said at once to be solid sewage 
matter, 


V.—F oat EXPERIMENTS. 

From their own observations at Belfast, as well as from 
what has been recorded in this report, the Commission will 
probably be satisfied as to the position of what may be 
called the main developing ground for wlva in Belfast 
Lough. : 

In our opinion, there was in September, 1909, more 
than sufficient growing wlva on the County Down slob to 
account for the nuisance along the foreshores, while our 
dredging and trawling operations gave no single indication 
of the existence of an extensive developing ground in any 
permanently submerged part of the Lough. 


The results obtained by Professor Letts in his experi- 
ments upon the development of uwlva in polluted water led 
us to expect a large growth of the weed in the track of 
polluted water from the mouth of the chute and especially 
on the Antrim slobland near the main drainage works. 

We found, however, that the greatest development of 
ulva occurred in localities far removed from the Belfast 
outfalls, always where there was suitable anchorage for 
the weed in the form of mussels, and where there was 
special protection of slob-land from wave and tide action. 


It seemed to us more than probable, therefore, that if 
the Belfast sewage was one of the main factors in the great 
development of wlva on the Tillysburn and Connswater 
banks, the water of the Inner Lough would be found to be 
widely and generally polluted, and that this water flowing 
over the County Down slobland in all directions carried the 
sewage to the ulva in a very diluted condition.* 





* This theory has since been shown tohe correct (cf. 
Report by Professor Letts and E. H. Richards, Appendix JIT.) 
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In order to ascertain how far the accumulation of 
detached ulva on the shores was due to the drifting thither 
of fronds grown on the County Down and Antrim slob- 
lands we carried out some float experiments. 


It was thought that these experiments might also show 
whether Belfast sewage was carried across the navigation 
channel to the County Down sloblands. 


Desiring in these experiments to imitate the detached ulva 
fronds as far as possible, we devised a form of float consist- 
ing of a small piece of calico attached by-a short length 

6 inches) of string to a cork which kept the submerged 
piece of calico from sinking. 


On September 17th, 1909, at about low tide, 150 floats 
of white calico were placed on the outer part of the Tillys- 
burn bank opposite to and about half a mile from Tillys- 
burn railway station. Shortly afterwards, 150 floats of 
red calico were distributed over a portion of the Conns- 
water bank. 


In from one to ten days, 97 of these floats were re- 
covered (56 white and 41 red), all on the County Down 
shore between Sydenham and Rockport. The largest 
number of them was found at or near Cultra. 


On the following day, short’y after high water, 150 
rectangular floats of blue colour were put into the water 
close to the mouth of the chute. Of these only twelve 
were recovered in from three to nine days, all on the 
County Down shore. 


On September 29th, 1909, 150 triangular calico floats of 
red colour were put in the current of the Seal Channel at 
about half ebb,-and on the same-day 200 white triangular 
floats were also placed in the water about a quarter of a 
mile seawards from the mouth of the chute at low water. 


In from one to nine days fourteen floats only were 
recovered on the County Down shore, six white and four 
red, and but four white on the Antrinyr shore. 


It is of interest to note that the floats placed in the Seal 
Channel at half ebb were carried by the current into the 
Navigation Channel within a very few minutes.. A few 
hours afterwards they weré seen extended in a long line 
from the Pool of Garmoyle to the Whitehouse Roads be- 
yond No. 7 Buoy. ~ < ; 

No doubt these experiments would have to be repeated 
several times before any very definite conclusions could 
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October, 1910. 
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be based upon them. In all prob bility some of the floats 
after being washed ashore became covered with ulva and 
so escaped notice, while others which may have been ashore 
for some days may then have been uncovered by the action 
of the tide. 


So far as they go, however, and under the conditions 
prevailing at the time they were made, the experiments 
seem to indicate :— 


(1) That the wva fronds deposited on the County 
Down shore are derived mainly from the growths on 
the Tillysburn.and Connswater banks. 


(2) That, as the great majority of the floats started 
off the mouth of the chute and in the Seal Channel - 
were never recovered, the tendency of the drift on 
this, the Antrim, side of the Navigation Channel is 
seaward rather than towards either shore. 


(3) That ulva fronds* from the Antrim side of the 
Navigation Channel, as also sewage in the water off 
the mouth of the chute or in the Seal Channel, may 
be carried across to the County Down shore, but only 
after considerable lapse of time, and, so far as sewage 
is concerned, after large dilution. 


The experiments upon the destruction of the ulva with 
copper sulphate and other chemicals are dealt with in 
another report. 


Before concludinz this report, we must acknowledge 
the invaluable help rendered to us on behalf of the 
Commission by Professor E. A. Letts and Mr. H. A. 
Cutler, M.Inst.C.E., City Surveyer of Belfast. Professor, 
Letts gave us the full benefit of his special experience, and 
Mr. Cutler len‘ us his mstor boat and supplied us with all 
the apparatus and materials which were require1 for cur 
work. 


Our thanks are also due to Mr. N. F. J. Naprer, 
M.E.R.U.I., City Surveyor’s Department, and Mr. McCall, 
of the Main Drainage Works. We are particularly, 
indebted also to Messrs. John Duke, Beattie Kinghim and 
William Moore, of the Main Drainage Works. Messrs.. 
Duke and Kingham acted as our guides on the sloblands, 
and the value of their services could not be over- 
estimated. 


COLIN ©. FRYE. 
G, BERTRAM KERSHAW. 











in a comparatively short time when strong winds prevail. 


* We refer here to loose separated fronds, not to masses of matted fronds, The latter may be driven across the Lough 
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1,—_INTRODUCTION. 


While a fairly full account of the investigations made on 
this subject by one of us (either alone or in collaboration 
with others) has appeared in Appendix VI. to the Commis- 
sion’s Fifth Report (pp. 139-168) before the Commission 
decided to take up the question as being a general one and 
within the scope of their reference, it seems advisable to 
give a brief summary of the work which had been done 
up to that time (1909). - 


It originated in observations regarding a serious effluvium 
nuisance which had occurred for many years in Belfast 
Lough. 

So serious did the nuisance become that the inhabitants 
of the districts where it was most acute, approached the 
city authorities on the matter, and eventually in 1899 
those authorities were required by Act of Parliament to 
purify the sewage, the scheme of treatment and the 
method of putting the same into operation being subject 
to the approval of the Local Government Board for 
Ireland. 


Meanwhile it had been established by observation or 
experiment that :— 

(1) The nuisance could be referred entirely to 
rotting green seaweeds. 

(2) That the chief of these was Ulva latissima. 

(3) That when this weed decays (under aniderobic 
conditions) it suffers two distinct but consecutive 
fermentative changes, in the first of which fatty acids 
(mainly propionic) are produced, while later the 
sulphates present either in the tissues of the weed 
or in the sea-water, are reduced to sulphides with 
eventual evolution of sulphuretted hydrogen. 


Regarding the connection of green seaweeds appearing 
in a given locality in quantity and the pollution of the 
water there occurring, the evidence was carefully collected 
and examined and was found to be in four independent 
directions, as follows :— 

(1) The high proportion of nitrogen present in the tissues 
of Ulva latissima, in which respect the seaweed resembled 
an animal rather than a vegetable product.* 

(2) The avidity with which certain green seaweeds (and 
especially Ulva) absorb inorganic compounds of nitrogen 
such as ammonia and nitrates. 

Numerous laboratory experiments proved this to be 
the case, ammonia being absorbed more rapidly than 
nitrates and apparently in accordance with a definite law, 
namely, that the rate of absorption is constantly pro- 
portional to the concentration of the ammonium salt 
present. The actual amount of ammonia absorbed was 
often considerable: thus, in one experiment a piece of 
Ulva having an area of 90-100 square inches absorbed 
0°0364 grams of nitrogen as ammonium chloride in 24 
hours. : 

It may also be mentioned that it was experimentally 
proved that Ulva cannot absorb such albuminoid matters 
as occur in polluted seawater. 

(3) An examination of certain localities in which the 
seaweeds occur in abundance compared with others where 
the physical conditions are similar but from which the sea- 
weeds are virtually absent. 

Attention was specially drawn to the following: Belfast 
Lough (polluted) with abundance of Ulva and Strangford 
Lough (very slightly polluted) with scarcely any. Dublin 

' Bay divided by walls for navigation purposes into two por- 
tions, the northern portion or harbour (polluted) where 





* In the table on p. 153 of Appendix VI. to the Fifth Report, 
two determinations of nitrogen in Ulva (dry) are given: 
one of a sample from Belfast Lough containing 6-18 per cent., 
and one of a weed exactly like Ulva in appearance, and which 
was identified as that seaweed by a botanist to whom the 
specimen was submitted. It had appeared spontaneously, 
and grew in large quantities on one of the experimental 
contact beds at Belfast, and was found to have the remark- 
able nitrogen content of 8:94 per cent. Eventually, how- 
ever, the Kew authorities identified it as Praseola crispa. 

On p. 148 of the same Appendix other determinations of 
nitrogen in green seaweeds are given, and the opinion is 
expressed that the nitrogen content increases with the pollu- 
tion of the water in which the seaweeds occur, an opinion 
which subsequent investigations have amply confirmed. 
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plenty of Ulva occurs, and the southern portion (un- 
polluted) until its seaward extremity is reached. Ulva is 
virtually absent from this portion except near Kingstown 
where it occurs abundantly in the neighbourhood of a 
sewage outfall of some size. 

A third example may be mentioned which came under 
the personal observation of one of us, namely the town 
of Lerici near Spezzia. Here the harbour is highly 
polluted and contains abundance of Ulva, while none was 
seen along the coast outside. 


(4) The spontaneous appearance and growth of certain 
green seaweeds in a sewage effluent at the experimental 
purification works in Belfast.* 


A small experimental tank with double contact beds, 
the effluent from which flowed into a pond, had been 
installed at the Belfast Outfall Works. In the spring of 
1902 green growths appeared in the pond which were 
identified by a botanist to whom they were submitted as 
Enteromorpha compressa, while later in the year E. intes- 
tinalis and Ulva latissima appeared in quantity. 


The Belfast sewage is highly saline (containing at times 
as much as 1 part per 1,000 of chlorine) and undoubtedly 
water makes its way from the tidal river Lagan into one 
of the main sewers. 


It is probable therefore that the spores of the seaweeds 
were thus introduced into the sewage, but it is highly 
remarkable and significant that they should germinate 
and develop luxuriantly in the effluent. t 


Other observations were made regarding Ulva such as 
that it is probably the agent employed by Nature for 
purifying foul seawater, absorbing ammonia (the chief 
nitrogenous product of putrefaction) on the one hand, 
while liberating abundance of oxygen on the other. 

Also that its vitality is remarkable, for it may be starved 
for long periods, cut into pieces,-and otherwise maltreated 
and yet continue to grow luxuriantly when afterwards 
placed under favourable conditions. 


Indeed, a method was suggested for testing the extent 
of its growth in different liquids by cutting it into pieces 
of the same area and observing the increase in this factor 
when placed in the liquids in question and that method 
was found to work well. 

It ought also to be mentioned that one of us had been 
retained by the Belfast Corporation to experiment and 
report upon the most suitable scheme of sewage purifica- 
tion for Belfast, and the effects of that scheme on the Lough 
(mainly in relation to abatement of the Ulva nuisance)— 
a scheme of purification being made obligatory under 
the Act of Parliament of 1899. The investigations were 
continued for several years during which three reports 
were presented, and in the last of them a scheme of puri- 
fication was recommended based on the elimination of 
nitrogen from the sewage as far as possible, in the form of 
nitrogen gas (see the Appendix alreadyquoted, pp. 182-193). 

Further, it was also suggested by one of us that efficient 
reclamation of the sloblands of Belfast Lough would 
entirely prevent the nuisance from the rotting seaweeds. 


The Commission having decided to take the matter up, 
a conference of its officers was held in May, 1909, at which 
a provisional programme of the further investigations 
considered to be necessary was drawn up. This was sub- 
mitted to the Commission and approved of, after some 
of its members had made certain valuable suggestions. 


* See previous footnote relative to the occurrence of 
another growth which occurred on some contact beds at the 
same works, and was at first taken to be Ulva, but was sub- 


‘sequently found to be Praseola crispa. 


+ A fifth piece of evidence may be mentioned as specially 
referring to Belfast, viz., that according to a reliable authority 
the vegetation in the upper reaches of Belfast Lough con- 
sisted some fifty to sixty years ago mainly, if not entirely, 
of sea grass (Zostera marina), and that green seaweeds of 
the type of Hnteromorpha, or Ulva, were virtually absent. 

It may be further stated that one of us has been in Belfast 
for thirty-one years, and there can be no question whatever 
from his observations that Ulva has enormously increased 
in quantity during that period. 


K 
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The programme in question has been carried out as far 
as time has permitted, with certain modifications and 
additions which seemed necessary as the work proceeded. 
A list of the different lines on which the investigation has 
been carried out will be found in the Table of Contents. 





We wish to say that while we have done our utmost to 
elucidate the different problems presented to us, the time 
at our disposal has been entirely too short to arrive at 
absolutely final conclusions in many cases: that we have 
often been confronted with contradictory results for which 
there was no immediate explanation, while in many cases 
the number of experiments we were able to make on a 
given point was totaily insufficient, and that new and 
promising methods of investigation at times presented 
themselves, too late for us to carry them on for a suffi- 
ciently long period. 


In short, we have felt, with increasing force as our 
investigations proceeded, that we were but on the threshold 
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of a work which it would take many years to bring to a 
satisfactory and definite conclusion. 


We have received valuable assistance from time to time 
from several sources, which we should like to use this 
opportunity for acknowledging. Throughout the whole 
course of our work the city authorities have done their- 
utmost to further the investigations and in this connection 
we are under special obligations to the City Surveyor, 
Mr. H. A. Cutler, M.Inst.C.E., and Mr. N. F. J. Napier, 
M.E.R.U.I., who has charge of the pumping station 
(where a number of our experiments were performed). 

Mr. Charles Blakiston Houston gave us valuable assist- 
ance in examining the conditions obtaining in Strangford 
Lough and in collecting various samples of water sea- 
weeds and mud for analysis, and Mr. D. C. Kemp, local 
manager of the Midland Railway Company’s steamers 
most kindly arranged for the collection of a number of 
samples of water from the Irish Channel by the officers of 
the Company’s boats running between Belfast and 
Heysham. 





2.—EXPERIMENTS ON THE GROWTH OF ULVA. 


The objects of these experiments were :— 

(1) To compare the growth of Ulva (as measured by 
increase in area)* in various mixtures of polluting liquids, 
natural or artificial, with the growth of this seaweed in 
pure sea-water. 

(2) To determine if possible which was the most stimu- 
lating constituent of those liquids found to promote growth. 

(3) To observe the changes in composition of the sea- 
weed, if any, after growth in these mixtures. 

The methods by which these experiments were carried 
out were as follows :— 

(1) Glass Dish Experiments —Circular glass dishes hold- 
ing each about four litres were used. Three litres of sea- 
waterf or of mixture were placed in each dish and a glass 
plate was laid on the top to exclude dust. The first series 
of experiments in June—July, 1909, was made with the 
dishes placed in a large hox in the open with the lid at an 
angle of about 45°. All the subsequent experiments up 
to June, 1910, were made in a specially constructed house. 
This house was enclosed on three sides and roofed, the 
fourth side facing North was left quite open. The dishes 
were carried on three tiers of shelves running along the back 
wall. In order to be able to control the light falling on 
the dishes, adjustable blinds were fitted over the shelves. 

(2) Imitation Tidal Tank Experiments.—These tanks 
were designed to imitate more closely the natural con- 
ditions of Ulva growing in tidal waters, the glass dish 
method being obviously unsatisfactory in this respect. 
Two stone-ware tanks were used for each experiment, one 
at a higher level and larger than the other. The upper 
one served as a feeder for the lower and was fitted with 
a glass stop cock so regulated as to fill the lower tank to 
a certain level in 6 hours. The lower tank (high water 
capacity 11 litres) was also fitted with a similar stop cock 
connected with a small glass floating arm and was regu- 
lated in such a way that in 6 hours 40 per cent. of the 
contents of the tank ran off. 

This corresponds—according to the City Surveyor’s 
calculations—with the amount of water entering Belfast 
Lough on the flood tide and passing out on the ebb. 

A layer of sand, washed and sterilized by heating, to 
kill periwinkles, etc., was placed at the bottom of each tank. 
A shelf of brick was also arranged at such a level that Ulva 
placed on it was left uncovered for about an hour at 
artificial low water, while the sandy bottom was perma- 
nently submerged. 

The tanks were worked as follows :— 

Suppose the lower tank full to high water mark; the 
man in charge opens a pinch cock connected with the 
floating arm of this tank and allows the water to run off 
for 6 hours. Artificial low water is thus reached. He 
then closes this pinch cock and opens the one connected 
to the upper tank, until at the end of 6 hours as much 
water has run into the tank as had run off in the previous 6 
hours. This cycle is repeated as Jong as the experiment lasts. 

(3) Timber Pond Bay Experiments—These experiments 
were designed to ascertain as far as possible the extent of 
growth of Ulva under natural conditions in the polluted 
water of Belfast Lough. 


* Later measured by a different method, based on increase 
of weight. 

+ Pure seawater from the Irish Channel (Series A.), see 
p- 105. 


The water in the Timber pond channel* is polluted in 
varying degree according to the state of the tide and 
weather. At high water in ordinary weather the pollu- 
tion is shown by analysis to be equivalent to about 1 per 
cent. of Belfast sewage as measured by the ammoniacal 
nitrogen. During the ebb tide in stormy weather, when 
the overflows on the main sewer are in operation the pollu- 
tion may rise to 25 per cent. or higher. Owing to the 
constructional works going on at the Pumping Station 
in the summer of 1910, the overflow valves were in opera- 
ton whenever there was any increase on the dry weather 
flow of sewage. The average pollution during June and 
July, 1910, would probably be from 5 to 10 per cent. Belfast 
sewage. 

In the earlier experiments made in 1909 the weeds under 
observation were placed on the floor of the bay, which was 
divided into compartments by bricks set two deep on the 
bottom. Very great difficulty was experienced in keeping 
the fronds in their proper compartments owing to the wash 
of the tide. Small crabs also interfered with the Ulva 
and identification of the individual fronds was not easy. 
Moreover the silt deposited in the bay was an objection- 
able feature and canvas screens were arranged so as to 
exclude this as much as possible. 


Notwithstanding these difficulties many very striking 
observations were recorded on the rapid growth of Ulva 
under these conditions. 


With the idea of avoiding some of the above difficulties 
the scheme was modified in 1910. Three boxes were made 
each divided into four equal compartments (12 x 12 x 12 
inches) by perforated partitions. The boxes were weighted 
so that they floated with a free-board of about one-third 
their depth. They were tied together and to the shore 
in such a way that they floated as soon as the flood tide 
rose 6 inches on the floor of the bay. The fronds of Ulva 
were placed in the compartments and no difficulty was 
experienced in keeping them safely throughout the 
experiments. 

The only trouble now arose from the storm overflows 
being so frequently in operation as mentioned above. 
This necessitated constant washing out of the bay to keep 
it clear of sewage solids. 


MetTHop oF MEASURING THE GROWTH OF ULvA 
FRONDS FROM INCREASE OF AREA. 


The fronds used in these experiments were of two 
kinds, namely: (1) Squares cut from a large frond; and 
(2) whole fronds. 

Regarding (1) a large healthy frond of Ulva was se- 
lected, and as many squares as possible 3 in. x 3 in. 
cut from it by means of a sharp knife. The unused 
portions of each of the large fronds were reserved for 
analysis. In one case as many as forty squares were 
cut from one large frond. 





* This channel which skirts one end of the works at No. 2 
Pumping Station is an artificial cit which has been constructed 
fairly recently. 

In order to utilise it for experimental purposes, a branch 
was dug in its side which abuts on the Pumping Station, and 
at right angles to its course. This branch was about 19 feet 
in length and about 3 feet wide. The average rise of tide 
in it was 4 feet 6 inches, and it was flooded during each tide 
for an average period of 7 hours. 
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(2) Young fronds of a convenient size, namely 4 to 
6 inches long, were chosen, usually from the pools on the 
Co. Down sloblands, and always such as were rooted to a 
stone or other support, and not such as were merely 
attached by the byssus threads of mussels. In the case 
of both cut squares and whole fronds (both before and after 
such growth) the area was measured by placing the leaf 
on a sheet of ground glass and tracing its outline with a 
pencil. The tracing was then transferred to paper and 
measured with a planimeter. 


COMPOSITION OF SEWAGE AND EFFLUENT USED 
IN THE EXPERIMENTS ON THE GROWTH OF 
Utyva IN MIxTuRES witH SEA-WaTER. 
(Results as parts per 100,000.) 
Sewage. 
Mean of daily analyses made during one year ending 
November, 1909 :— 
Ammoniacal Nitrogen - - - 
Organic Nitrogen * - - . 
Sprinkler Effluent. 
Mean of twenty analyses made between July 29th 
and October 14th, 1909 :— 
Ammoniacal Nitrogen - - - 
Nitric and Nitrous Nitrogen” - - 


- 2-001 
- 1-946 


- 0-31 
- 1-74 
NorTEs ON THE EXPERIMENTS GENERALLY. 


In all these experiments on the growth of Ulva it is 
necessary to point out how carefully all the factors must be 
considered before any attempt is made to draw conclusions 
from the actual results obtained. In the first place, fronds 
of Ulva from the same locality and of the same size will 
often behave quite erratically when placed in the same 
mixture: one frond may show little or no growth and 
another grow rapidly under similar conditions. This is 
only what might be expected after all, judging from the 
analogous case of land plants. Only after many separate 
experiments in repetition have given similar results, can 
conclusions be thought about. In the limited time avail- 
able for these experiments there are many questions which 
must remain open because of the small number of ob- 


* Albuminoid nitrogen found in twelve series of analyses 
made some years ago was 0-88. 
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servations, but certain broad issues are well defined, and 
conclusions therefrom may legitimately be drawn. 

Another difficulty arose from the rapid bleaching and 
decay of the Ulva in the experimental tanks. Perfectly 
healthy fronds would sometimes bleach to a mere trans- 
parent film in a day or two after they were transferred to 
the dishes; in some cases nearly the whole of a batch of 
100 fronds would be affected in this way, at other times 
no trouble would be experienced. The reproductive 
methods of Ulva are accompanied by a bleaching of the 
frond as the zoospores leave the cells, so that some of these 
fronds may have been fruiting. © 

Whatever the cause, the effect was to spoil completely 
a large number of the comparative experiments. The 
glass dishes suffered most, but both the Timber pond bay 
and the tidal tanks showed some cases. 

It was soon noticed that light was a great stimulant to 
bleaching. If the dishes were well shaded it never occurred, 
but growth was also practically inhibited. 

We also found that the pure sea-water brought from 
some miles outside Blackhead did not always remain free 
from ammonia when placed in the glass dishes for a few 
days. In some cases quite appreciable increase occurred. 
A sample which was free from ammonia when placed in the 
dishes contained as much as 0.004 per 100,000 after 4 days. 
As the experiments were being made on the sewage works 
where there is a possibility of pollution from external 
sources, it was thought well to arrange a control experi- 
ment in dishes protected by an acid seal, so that any am- 
monia would be trapped before reaching the pure sea water. 
Two experiments were thus made in Series 8 and 9, but the 
results were similar to those made in the unsealed dishes. 

We have since found evidence that the decay of the 
natural plankton in pure seawater can produce ammonia 
in water originally free from this. (See p. 106 of this 
Report.) 


In the following tables the results of the experiments on 
the growth of Ulva as measured by increase in area are 
arranged thus :— 

Tables I.—XI.—Glass Dish Experiments. 

Tables XII.-XIII.—Imitation Tidal Experiments. 

Tables XIV.-_XV.—Timber Pond Channel Bay 
Experiments. 


TABLE I.—GLASS DISH EXPERIMENTS. 
(Older Series.) 
SERIES 1 AND 2a. 
Cur SquaREs. 
Percentage Increase in Area in Various Mixtures of Screened and Settled Sewage (Paper Filtered) and Seawater 
(from Belfast Lough). 


Percentage Increase in Area, 





Number of 

















Month, re Crowih, 1 at Cent. 5 Per Cent. 10 Per Cent. | 20 Per Cent. | 30 Per Cent. 
Sewage. Sewage. Sewage. Sewage. Sewage. 
June 1 — 21 36 47 — 
2” 2 ares 84 ies a Fav 
June—July 1 —- 37 42 64 31 
oe 9 2 — 69 88 96 110 
fe i 3 — 79 — 127 201 
es :, + ig — — 143 285 
‘ :. 5 -— — = / 170 344 
‘July—August 1 34 63 32 20 . 40 356 
ed e 2 39 77 80 61 76 (6 weeks.) 
= 4 3 “= 110 97 106 _ 
* f — 130 112 116 _ 
ae as 5 — 144 123 — — 
6 _— _ 128 — = 








TABLE II.—GLASS DISH EXPERIMENTS. 
(Older Series. ) 
SERIES 1 AND 2s. 
Cur SquaREs. 
Percentage Increase in Area nm Various Mixtures of Sprinkler Effluent (Paper Filtered) and Seawater (from Belfast Lough). 








Percentage Increase in Area, 






































Month. Number we 1 Per Cent. 5 Per Cent. 10 Per Cent. | 20 Per Cent. | 30 Per Cent. 
| Weeks’ Growth. Effluent. Effluent. Effluent. Effluent. Effluent. 
June ts aie a 28 39 31 
9 / 2 — — — 51 -* 
ns 3 ui? a | a 61 a. 
June—July | 1 — 17 | 53 46 39 
- ae 2 Ay 44 | 152 63 106 
me: 3 = ae ae 220 | 74 163 
a. Ts 4 = 130 256 a 184 
ae oA ; 5 — u Lee 290 — 206 
July—August 1 14 2 15 46 39 3h 34 
4 = Pe 22 5 24 61 56 | 100 
” ” a aw 3 43 66 74 144 
” ” 4 of Ree, Pon: 89 180 
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TABLE III.—GLASS DISH EXPERIMENTS, 
SERIES 3, 
Cur SquaREs, 
Period of Growth = 4 Weeks, July 29th to August 25th, 1909. 





Weight per Sq. In. 























Per cent. Nitrogen. Per cent. Ash. 
Mi Per cent. Increase ey peers) (Dry Frond) (Dry Frond) 
Mixture, : (At start 
in Area, 0-01000 Gramme) (At start = 4-99.) | (At start = 16-06.) 
; At finish At finish 
At finish. . 
Grammes. 
1 per cent. sewage - . - 136 0-01063 3-66 12°71 
Bi tgtritaes ‘ : , < 163 0-01467 4-87 13-46 
1035 ar a - - - 161 0-01690 | 5-57 12-86 
20 ites dultiotarndk cease 60 | 0-01763 6-54 12-28 
30 sk, aha des a * - - 69 0-01840 6-20 13°85 
19,5 » sprinkler effluent - |- 163 0-01152 3°86 15-28 
' Bree gs 5 : 172 0-01316 5-22 16-32 
19 PSI haaely nam i, : 174 0-01252 5:13 13-29 
ona EF if fs : 78 0-01410 5-99 13-04 
30 Se Sgn wilds é : 96 0-01541 5-59 14-49 
Pure seawater (2 weeks) - - 46 0-00748 2-55 _ 
Remarks. 


The Sewage Mixture-—With the exception of the 1 per cent. mixture, there is a gradual increase in weight per 
sq. in., and also a gradual increase in nitrogen content up to, and including the 20 per cent. mixture. 


The Sprinkler Effluent Mixture-—To a certain extent the above remarks apply here also. 
The Pure Seawater.—Both the weight per sq. in, and the nitrogen content, have decreased materially. 


TABLE IV.—GLASS DISH EXPERIMENTS. 
SERIES 4*. 
Cut SQuaAREs. 


Period of Growth = 3 Weeks (August 26th to September 16th, 1909) in the Sewage and Sprinkler Effluent Mixtures and in 
the first Pure Seawater experiment. In all the others = 4 weeks (August 19th to September 16th, 1909). 








Weight per Sq. In. | Per cent. Nitrogen. Per cent. Ash. 














(Dry Frond) (Dry Frond) (Dry Frond) 
Mixture, nes air eaiia: = (At start = (At start = (At start = 
’ 0-01000 Gramme) 3-815.) 14-62.) 
At finish. At finish. At finish. 
1 per cent. sewage - 4 = 2-1 = 5-75 | 9-33 
5 +9 ”? ”? a iz a 0-0 — poe — 
10 2 ” ” - 2 - 0-0 es 5-13 9-97 
20 ” 37 ” < a ¢ - 0-0 aad 5:13 10-30 
30 ” 9 ee) + 7 x 0-0 iad 4-30 ; 8-84 
1, >, sprinkler effluent - 5-2 — 4-59 5°51 
5 4 ” ” ” a 7:4 = 4-89 8-91 
10 a5 ” ” ry = 15-2 = 4-86 4:33 
20 ” ” ” 2 = 14:3 —— 5°35 10-53 
30 ” ” ” as a 11-6 re 5°74 7°25 
Pure seawater - - - . 4-2 3-1 — 4-62 8-56 
me as - - - - 11°8 11-8 — 4-03 8-44 
Seawater over sludge - - - 0-0 5-4 —_— 3-81 20-91 
1 per cent. pot ale - - - 4-5 0-0 _— 4-48 8-65 
Ammonium chloride :— 
(N = 2-5 per 100,000) - 0-0 3-2 _— 4°77 8-87 
(N = 0-025 per 100,000)] - 10-8 9-6 —_ 4-93 8-15 
Potassium nitrate : 

(N = 2-5 per 100,000) - 10-0 5-1 — 5:17 8-04 
: (N = 0-025 per 100,000) - 10-0 4-2 oo 4:77 8-13 
Ammonium cHloride + sodium es 

phosphate : 
(N = 2-5 per 100,000) - 8-6 0-0 — 5-11 8-63 
(N = 0-025 per 100,000) - 21°8 8-4 —_ 5-51 7-63 
Potassium nitrate + sodium . 
phosphate :-— 
(N = 0-025 per 100,000) - 6:3 19-6 — | 4-93 7:79 





* Note.—All the experiments of this series were conducted in very subdued light. Hence the small increase in area, 
See p. 75, ‘‘ Notes on the Experiments Generally.” 
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80 APPENDIX III.: 


TABLE VIII.—GLASS DISH EXPERIMENTS, 
SERIES 6, ise 
Cut SquarREs AND WHOLE FRoNDs. — 
Period of Growth = 4 weeks (April 21st to May 19th, 1910). 





Per cent. Increase in Area. 








Mixture, 
Cut Squares. Whole Fronds. 

1 per cent. sewage - - - - - - - - - 5 0 
5 9? 99 = a % é = £5 = 15 Ady | 
LOR fis 9 ol. FS gat Bey Peerage lana 15 47 
20 + ‘s i . - - - - - - - 20 25 
300 Re we ee ee 20 57 
1 My sprinkler effluent - - - = 2 - - 16 19 
5 29 ” ” rt . a 2 3 a 27 71 
10 ” ” ” led 2 = = 5 = y 17 86 
20 29 9 oy a “a = 3 2 = - 9 26 
30 ” ” 9 - = . = 4 FE = 56 40 
Pure seawater - - - - - - - : e 3 0 
” ” ws ef = 7 . “J < e 2 8 








TABLE IX.—GLASS DISH EXPERIMENTS, 
SERIES 7. 
- Cut SquaREs, ALSO WHOLE FRONDS ATTACHED TO STONES OR SHELLS. 
Period of Growth = 4 weeks (June 2nd to June 30th, 1910). 














Cut Squares. Percentage Increase in Area. 
Mixture. Weight per Sq. In. 
id a ' Cut Squares. | Whole Fronds, 
= 0-00989 grammes). 

mS ‘ Grammes. 
1 per cent. sewage . - - - - - - 0-01234 44 43 
5 9 ” ie ? @ i = is - 0-01353 97 5 
10 ” ” - iz = = E . a 0:01357 105 20 
20 5s ys - - - - - - 0-01265 82 41 
30 . ” , : . - - : - 0-01405 55 153 
1 - sprinkler effluent - - - - . . 0-01324 70 63 
5 ry) ” ” = + a = = = 0-01633 44 48 
10 99 39 ”? ra 9 2 < 5 e 0-01149 48 84 
20 33 7 ” 3 2 7 7 = : 0-01384 125 62 
30 — A ” - sage - - - 0-01325 106 173 
Pure seawater . - - - - - - 0-01306 32 16 
” ” - . bs ¥ = A : 0-01294 20 18 
90 per cent. seawater + 10 per cent. tap water - - eae 31 42 
” %9 ? 99 99 9 99 3 a — 44 100 
9 29 ” 99 «99 3° 29 z= 3 = 26 43 
99 9 ” 99 9) ” ” a 3 — 9 28 
75 39 ” + 25 9 ” z * ne 30 46 
” 9 9 395) 9° 9 had c en 25 40 
29 9? ” 9 99 2? ” 2 me em 337 100 
29 99 9? 99 «99 39 oD] a ee a 6 i 26 

80 per cent. seawater + 19 per cent. tap water + 1 per 

cent. sewage - - - - - - - - 0-01439 50 30 
Ditto - ° - os - - - - - - 0-01285 69 82 
Ammonium chloride (N = 0-025 per 100,000) - - -— 62 1 8B 
Ditto - . - - - - - . - - —— ; at 14 
Potassium nitrate (N = 0-025 per 100,000) - - - -= 23 0 
Ditto - - - - - - - - - = — 5 24 
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TABLE X.—GLASS DISH EXPERIMENTS. 
SERIES 8. 
Cur SQUARES AND WHOLE FrRonps. 


Period of Growth = 4 weeks (July 1st to July 28th). 


Per cent. Increase 








in Area. 
Mixture. Cut Whole 
Squares. Fronds. 
1 per cent. sewage - - 0 21 81 — 
5 ry - - -| 13 26 91 134 
10 o> 9 7 ij 43 32 149 428 
20 ” ” - - 1 43 88 | 137 402 
30 * » - - | 13 86 | 284 336 
1 os sprinkler effluent- | 13 23 52 — 
5 > 9 pei Biber 31 | — 187 
10 43 ss =m | = |».59 60 | 197 — 
20 » ’ xs )809) 110 | — — 
30 PA me ns 46 151 | — ~~ 160 
Pure seawater - - - | 25 17 91  — 
93 29 % * = 10 23 aoe iat 
90 per cent. seawater 
+ 10 per cent. tap water -| 14 7 78 — 
Ditto - - - . “11.1 29 =  — 
75 per cent. seawater 
+ 25 per cent. tap water - | 20 20 | 141 — 
80 per cent. seawater 
+ 19 per cent. tap water 
+ 1 per cent. sewage - hsb 12 34 91 
Acid Sper cent. sewage -| 22 — | 114 — 
sealed | 
dishes. | Pure seawater - - | 38 21 59 =: 102 

















81 
TABLE XI.—GLASS DISH EXPERIMENTS. 
SERIES 9. 
Period of Growth = 4 weeks (July 28th to August 26th, 
1910). 
if Per cent. Increase 
in Area. 
Mixture. Cut Whole 
Squares. Fronds. 
1 per cent. sewage - -| 14 25 | 45 63 
5 ” ” - - | 32 49 | 48 89 
10 as - - | 85 72} 82 Iii 
20 + “s - - | 105 28/}113 114 
300, 99 -" -| 20 96) 87 340 
1 ” sprinkler effluent- | 37 39 | 75 55 
5 9% * ss - | — 12 | 68 84 
10 ” ” ) ¥ 79 62 | 200 116 
20 99 99 3° ‘ em | 29 78 83 
30 ” ” ” F 81 100 | 160 94 
Pure sea water - - 24) Pal 14 | 79 24 
cr) ” mo F = 13 18 80 43 
90 per cent. seawater 
+ 10 per cent. tap water - | 16 9 | 40 51 
Ditto - - - - - 9 —| 26 — 
80 per cent. seawater 
+ 19 per cent. tap water 
+ 1 per cent. sewage oe EG 10 | 63 70 
Acid 5 per cent. sewage - 4  — 310 
sealed { 
dishes. | Pure seawater - - 7 9| 39 2 


TABLE XII—IMITATION TIDAL EXPERIMENTS. SERIES 10. 
Cur SQUARES ALSO WHOLE FRONDS ATTACHED TO STONES OR SHELLS. 
Period of Growth = 4 weeks (July 29th to August 26th, 1909). 

Cut Squares. 


























Weight per Per cent. Per cent. Ash. 
Per cent. Sq. In. Nitrogen. (Dry Frond.) 
Tank Mixture. Increase (Dry Frond.) Dry Frond.) (At start = 
\ in Area. (At start = (At start = 32-92. 
a 0-01000 Gramme 3°72. 
| Grammes, 
No. 1 | Slob.* Pure seawater - - 10 0-01252 4:07 19-28 
Deep. |. os . - 5 0-01290 3°95 22-03 
No.2 | Slob. 1 percent. sewage - - 11 0-01176 4-96 15-51 
c Deep. 5 i - - 10 0-01314 6-68 22-72 
No. 3 | Slob. 1 per cent. sprinkler effluent rhe 0-01223 3°36 14-22 
Deep. 99 99 7 6 0-01321 3-02 22-43 
? Whole Fronds. 
No. 1 ; Slob. Pure seawater - - - 37 — 4-90* 16-667 
Deep. 5. 5 - - - 68 = 4-03 18:25 
0. 2 | Slob. 1 per cent, sewage - - 40¢ — 4-51 17-84 
Deep. yy, - - 57t — 4:01 18°45 
0. 3 | Slob. 1 percent. sprinkler effluent 27 — 4-69 18-71 
Deep. a ¥s a —{ — 4-13 19-08 

















* Per cent. nitrogen at start, not ascertainable. 





+ Per cent. ash at start, not ascertainable. 


{ Eaten by periwinkles. 






































> TABLE XIII.—IMITATION TIDAL EXPERIMENTS. SERIES 11. 
) CUT SQUARES AND WHOLE FRONDS ATTACHED TO STONES OR SHELLS. 
&. Period of Growth = 8 weeks (September 16th to November 11th, 1909). 
Tank. Mixture. Per cent. Increase in Area. 
,; % By is Cut Squares. Whole Fronds, 
No. 1 | Slob. Pure seawater - - : - 10 44 
+ Deep.  ,, 5 - - - - 12 25 
No. 2 | Slob. 5 per cent. sewage - - . 9 25 
5 Deep. 3 oe . - - ll 18 
‘No. 3 | Slob. 5 per cent. sprinkler effluent - . - 13 40 
Deep. ” ” 29 Hy * 7 = rs y 13 29 
No. 4 | Slob. Ammonium chloride (N = 0-025 per 100,000) - - 13 18 
f Deep. ” ” ” ” = < 8 15 
No. 5 ; Slob. Potassium nitrate (N = 0-025 per 100,000) - 15 23 
Deep. s° ” ” 7 ” os . 13 ; ; 2 
* The “slob” here signifies the artificial conditions described on p. 74, under “ Imitation Tidal Tank Experiments.” 
6225. L 
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ROYAL COMMISSION ON SEWAGE DISPOSAL. 83 


RESULTS OF THE EXPERIMENTS ON THE GROWTH OF ULVA 
In Guass DisHEs AS MEASURED BY INCREASE IN AREA, 


It is by no means an easy or simple matter to combine 
the results of the numerous experiments made, so as to 
obtain a clear idea of the relative rates of growth of Ulva 
in pure seawater and in some of the chief polluting 
mixtures. 

One way, which has certain advantages, is to take 
the results in one growing season, i%.e., from April to 
October, and to calculate the average increase in area 
per month, giving separate tables for the cut squares and 
for the whole fronds. This has been done in the two 
following tables, but for the reasons mentioned on p. 75 
the number of experiments is too small to warrant more 
than the most general conclusions. The results for pure 
seawater plus ] per cent. sewage, and 1 per cent. effluent 
mixtures are the most reliable as experiments made with 
them were more numerous. 


TABLE XVII. GROWTH OF ULVA AS 
MEASURED BY INCREASE IN AREA. 
Glass Dish Experiments. 

(Cur SQuAREs.) 

July to October, 1909. April to June, 1910. 
SERIES 2 to 7. 


Increase in Area of Fronds grown in seawater polluted 











with sedimented sewage. Results expressed as 
percentage increase in four weeks. 
. . Number-of Percentage 
Mixture with seawater. Hxregmektd Increase 
in Area. 
1 per cent.- 5 50 
Sedimented EP = e-~ oe 
pewsge a 4 63 
30 we | 3 48 








Seawater Polluted with Percolating Filter Effluent. 











| 1 per cent.- 5 68 

' Percolating| 5 pia 5 66 

Filter 10 a 3 80 

Effluent 20 Ae Be 4 73 

30 ete 4 100 

Unpolluted Seawater. 

Pure seawater - . 6 39 
Seawater + 25 per cent. 

tap water - - - 4 43 


3 ee ee eee ean Eee 


(Whole Fronds.) 
September to October, 1909. April to August, 1910. 


SERIES 5 TO 9. 


Te ee 





Wambeot Percentage 
Mixture with seawater. Experiments. apie & 
1 per cent. 7 52 
. 5 He we 8 59 
Sedimented 10 as 6 113 
Rewage She ha 6 112 
30 Neat 6 183 


ee en [EERErEeG ea 
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Seawater Polluted with Percolating Filter Effluent. 














1 per cent.- i 59 

Percolating | 5 ian ase 7 96 

Filter 10 Piel 5 131 

Effluent 20 nae 4 56° 

30 Aa nie 5 125 

Unpolluted Seawater. 

Pure seawater - - . 10 50 
Sea water + 25 per cent. 

tap water - - - 6 E LOT 


We think that the conclusions to be drawn from these 
results are that under the conditions of experiment : 


(1) Ulva can grow in pure sea water. 


(2) The dilution of pure sea water with tap water, 
i.é., a certain degree of brackishness, is not inimical 
to the growth of Ulva but rather promotes it. 


(3) Pollution of pure seawater either by sedimented 
sewage or by percolating filter effluent causes a very 
marked increase in growth compared with fronds 
grown in pure sea water. The rate of increase ap- 
pears to be proportional to the concentration of 
pollution up to the 10 per cent. mixtures, but above 
this the results are irregular. (In July at the period 
of most vigorous growth, the greatest increase occurs 
in the most polluted mixtures—no doubt because the 
Ulva can then cope with more extensive pollution 
than at other times.) 


It should, however, be noted that in certain of the 
experiments, the growth of Ulva in pure seawater was 
actually greater, or not very much less, than that in the 
mixtures containing 1 per cent. sewage or sprinkler effluent, 
and as we shall show later on in this report a pollution cor- 
responding with the former is actually found in the waters 
flowing over the sloblands in Belfast Lough, in those parts 
where the most extensive beds of Ulva are situated. 


On referring to the Tables, it will be found that the 
above statement is true as regards | per cent. sewage in the 
cases of Series 5, 6 and 9 (both cut squares and whole fronds) 
and also in 7 and 8 (cut squares only). In Series 3, however, 
the growth in the polluted mixture, is three times as great 
as in the pure seawater and at a time of the year when 
experience has shown that under natural conditions, the 
growth of the seaweed is particularly rapid—and as a 
consequence, the nuisance often at its worst. 


The growth of Ulva in the 1 per cent. sprinkler effluent 
mixture was distinctly greater than that in pure seawater in 
Series 3, 6, 7 and 9 (cut squares), also in 6 and 7 (whole 
fronds), and slightly greater (average) in Series 9 (whole 
fronds). 


Another way is to consider all the results (relating to 
pure sea water and mixtures of the same with sewage and 
sprinkler effluent), and for this purpose the following table 
has been constructed :-— 


I, 2 
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ROYAL COMMISSION ON SEWAGE DISPOSAL. 


Averages.—In order to contrast the results recorded in 
Table XVIII. as a whole, in the cases of sewage and 
spriakler effluent, a series of averages has been worked 
out which was arrived at as follows :— 


The sums of all the experiments with the mixtures of 
different strengths of sewage or effluent have been added 
together, and the resulting figure divided by the total 
number of experiments made. 
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Thus, in the case of sewage and sea water, the mixtures 
experimented with, were—1 per cent., 5 per cent., 10 per 
cent., 20 per cent. and 30 per cent., or some of these. 
Ten series of experiments were made with cut squares 
and six with whole fronds in these mixtures, and for 
purposes of comparison it seemed desirable to draw up 
three sets of averages, calculated in the way described, 
namely, one for the cut squares, one for the whole fronds, 
and one for the two combined. The data were in this 
case :— 





Cut squares - ‘ = A f : 53 
Whole fronds - - s i ‘ Z 4] 
Total - - zZ . F - 94 





For contrasting the effects of pure sea water with those 
produced by sewage or the sprinkler effluent, a similar 
method was adopted, but the figures for the two first 
series were omitted as no experiments with pure sea water 
were made in them. Also, in the third series, the growth 
of Ulva in pure sea water was only observed for a fortnight 
(one experiment), while that in the mixtures of sewage 


No. of Experiments. 





Sums of Per cent. | 
Increase in Area of Average 
all Experiments. 
3045 3045 57-4 
53 
4028 4028 _ 98°5 
41 
7073 1073 152 
94 








and sprinkler effluent respectively (many experiments) 
was observed during twenty-eight days. For purposes 
therefore of calculation, the figure for the growth in pure 
sea water (in that particular series) has been doubled. 


The averages (calculated as described above), are as 
follows :— 


TABLE XIX. 


























Cut Squares. Whole Fronds. Increase of 
Area. 
Ma tot Increase of Nettot Increase of Total 

Experiments. Area. Experiments. Area. Averages. 

Averages. Averages, 

Sewage - - - - - - 53 57°4 4] 98-5 75:2 
Sprinkler effluent - - - - 56 58-8 36 78°6 66-6 
Sewage - . - - - - 50 50°7 41 98-5 72:1 
Sprinkler effluent - - - . 52 50-1 36 78-6 62:5 
Pure seawater - - - : 22 20°3 17 44-6 30:9 














Growth in Polluted Mixtures (Sewage and Sprinkler 
Effluent).—It would not be safe, we think, to draw any 
but the broadest inferences from the series of averages 
thus calculated in conjunction with the details given in 
Table XVIII., but we are of the opinion that the follow- 
ing are warranted :— 


(1) In the polluted mixtures (as defined above), a 
decided growth of Ulva began from April to May, 
reached a maximum rate of increase from June to 
August, and thereafter rapidly declined; being 
practically nil from October to March. 

(2) On the whole, the attached fronds grew more 
rapidly than the cut squares. 

(The above conclusions, drawn from the experiments 
in question as regards the period when active growth of 
Ulva commences, and also as to the time or season when 
the maximum of such growth is reached, correspond in 


general with what occurs (as a matter of observation) on 
the foreshores of Belfast Lough. But regarding the period 
after August, the sea-weed continues to be washed up and 
collected in quantity on these foreshores much later, and 
as a rule, until December—at least such was the case in 
recent years—and it is onlyin January, February and 
March, that the banks are sufficiently clear of Ulva to 
appear brown from their seaward margins, instead of 
green). 

Growth in Pure Seawater.—As to the exact time when 
Ulwa commenced active growth in these experiments in 
pure seawater, it will be seen from Table XVIII. that 
during the period April to May, growth was remarkably 
tardy compared with that in the polluted mixtures. 

As to other seasonal relationships, in the following table 
we give the results of such of the series as admit of direct 
comparison in chronological order, giving the general 
averages for cut squares and whole fronds combined :— 
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APPENDIX III. ° 


TABLE XX.—GLASS DISH EXPERIMENTS. 


AVERAGE PER Cent. INCREASES IN AREA. 























1909-1910, 1910. 
Si pe 
September October April to 
August. to Oatoberr "4S Marek. May. June. July. August. 
e 
Sewage - : : - | 117-8 (5) | 41-7 (12) 10-7 (12) | 22-5 (10) 64-5 (10) | 126-7 (19) | 80-9 (20) 
Sprinkler effluent’ - - | 136-6 (5) | 50°5 (11) 8-8 (12) | 36°7 (10) | 82:5 (10) 84-3 (12) | 80-7 (18) 
Pure seawater - : . 46:0 (1) | 53-9 (8) 15:0 (8) 3-2 (3) | 21-5 (4) 33-2 (5) | 36-5 (8) 








Note.—The figures in brackets show the total number of experiments in each case. 


The results as thus compared bring out some very in- 
teresting features. Thus: (1) The period of maximum 
growth in pure seawater, was from September to October, 
when the stimulating effects of the sewage and sprinkler 
effluent were rapidly decreasing. 


(2) The extent of growth of Ulva in pure sea water 
steadily increased from April to August. 


(3) During the late autumn and winter months, the 
stimulating effects of the pure seawater were much greater 
than those of the sewage or the sprinkler effluent.* 


* Possibly because the fronds in the polluted mixtures 
having become “ fat” during the warm months and being 
continuously supplied with nutriment, have no incentive 
to further growth; while the fronds in pure seawater are 
stimulated to extend their area in order that the meagre 
diet available may be more readily absorbed. ae | 

Another explanation might be, that under natural condi- 
tions, 7.e. in seawater, the seasonal development of Ulva 
always proceeds by slower degrees. 


Brackishness and Chemical Stimulants.—A comparison 
of the results on these points, both among themselves 
and also in relation to the effects of sewage, sprinkler 
effluent and pure seawater on the growth of the sea-weed. 
is not exactly a simple matter, as the time at our disposal 
was not sufficient to make concurrent experiments with 
all the different mixtures. 


As a consequence of this, we are unable to make as 
complete a series of comparisons as is desirable, and we 
must content ourselves with such as the available material 
permits of. 


The matter may, we think, be treated in two different 
ways, of which the second is probably the fairest. 


(1) A comparison of the averages of all the experiments 
in the different series. Treated in this way, the 
comparison is as follows :— 








TABLE XXI. 

Mixture. No. of Series of Total Number of | Average Per cent. 

Experiments made. Experiments. Increase in Area. 
Sewage - - - - : - - - 16 94 75:2 
Sprinkler eftuant - - - - - - - 16 92 66-6 
Pure seawater alone - - - - : 14 39 30°9 
+ aA + 10 per cent. Hip ter - - - 6 19 32-2 
9 a er aee + oF - - - 8 19 40-5 
” + 50 ” ” m 3 a 4 8 40-7 
Avnmonium chloride (N = 0-025 per 100,000) - - 9 19 27-1 
Potassium nitrate (N = 0°025 per 100,000) -~ - 9 22 13:8 

Ammonium chloride + sodium phosphate + Ferrous 
sulphate (N and Fe = 0-025 per 100,000. 

P = 0-0025 yes - 4 15 26-1 


” 





This method has the advantage of comparing a larger 
number of results, but on the other hand has the disad- 
vantage of comparing them (in certain cases at all events) 


at entirely different seasons, and thus neglects a very 
important feature. 


(2) A comparison of the results obtained in correspond- 
ing series only. This is done in the following table :— 
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The method adopted in this table has the advantage of 
comparing the results under entirely similar conditions, 
but it has at least two great disadvantages, namely : 
(1) It involves a relatively small number of experiments ; 
and (2) it does not permit of direct comparison, in many 


APPENDIX III.: 


cases, with similar mixtures. Thus by this method it is 
not possible to compare the growth of Ulva in 10 per cent., 
25 per cent., and 50 per cent. of tap water (plus pure sea 
water) under the same conditions of seasons, etc. This 


is done as far as possible in the next table :— 


TABLE XXIIa. 
EFFECTS OF THE EXTENT OF “ BRACKISHNESS” ON THE GROWTH OF ULVA AT DIFFERENT 


SEASONS, CONTRASTED WITH THE EFFECTS 


PURE SEA WATER. 


(AvERAGE PER CENT. INCREASE IN AREA.) 

















OF SEWAGE, SPRINKLER EFFLUENT AND 








1910. is 1909 to 1910. 
mber to ctober to 
June July. August. min ues P O Marcia 
Sewage - - : - - - 64°5 (10) 126°7 (19) 80°9 (20) — — 
Sprinkler effluent - - - < : 82°5 (10) 84°3 (14) 80°7 (18) — — 
Pure sea water - - - - = 21°5 (4) 33°2 (5) 36°5 (8) oe _ 
10 per cent. tap water - - - - 40°4 (8) 27°8 (5) 25:2 (6) — — 
Sewage - - - - - - - 64°5 (10) 126°7 (19) a 41°7 (12) 10°7 (12) 
Sprinkler effluent - - - - - 82°5 (10) 84°3 (14) _ 50°65 (11) 8°8 (12) 
Pure sea water . - : - - 21°5 (4) 33°2 (5) —_ 53°9 (8) 15:0 (8) 
25 per cent. tap water - - : 38°7 (8) 73°7 (3) — 54°5 (4) 152 (4) 
Sewage - - - - - - — — a 41°7 (12) 10°7 (12) 
Sprinkler effluent - - - - - — — — 50°5 (11) 8°8 (12) 
Pure sea water - - - - - a= — — 53°9 (8) 15°0 (8) 
50 percent. tap water - - . - — i | 58°5 (8) 22°9 (8) 


Note.—The figures in brackets show the number of experiments made with Cut Squares and Whole Fronds combined. 


All three methods of comparison agree in showing that 
Ulva can grow in highly brackish water, and on the whole 
they also show that the extent of growth in such mixtures 
is greater than in pure sea water. 

The effects of the seasons are interesting. Thus in the 
experiments with 10 per cent. tap water, which were all 
made in the summer months, it will be seen: (1) That the 
stimulating effects of both the sewage and sprinkler 
effluent were much greater than those of the tap water. 
Also (2) the results indicate that while the stimulating 
effects of the sewage increased from June to August, those 
of the tap water decreased. 

The experiments with the 25 per cent. tap water mix- 
tures were made partly during the summer, and partly 
during the autumn and winter months. It will be seen 
that as in the case of the 10 per cent. mixtures: (1) The 
stimulating effects of the sewage were much greater than 
those of the tap water; while (2) that unlike the I0 per 
cent. mixture, stimulation by the tap water appears te 
have increased from June to July. But it may be stated 
that this was almost entirely due to the growth of one 
whole frond, and if that of the cut squares alone be taken 
into consideration, the average figures for June and July 
are respectively 27°5 and 20, and are then in harmony 
with the results of the 10 per cent. experiments. How- 
ever, the available data are entirely insufficient to form 
any definite decisions on this point. 

The experiments with the 50 per cent. tap water mix- 
tures were made entirely during the autumn and winter 
months. The results are generally in accord with those 
obtained during the same period with the 25 per cent. 
mixtures, but the increased brackishness appears to have 
enhanced the effects. On the whole, we are of the opinion 
that the experiments justify the conclusion that in summer, 
sewage stimulates the growth of Ulva to a much greater 
extent than either brackish or pure sea water, but that in 
the autumn and winter the reverse is the case.* 

Effects of Chemical Stimulants.— The chief effects of 
such purely chemical substances as we have tried (dissolved 
in pure sea water) are shown in two of the tables already 
given. 

The greatest stimulation appears to have been caused 
by the weak ammonium chloride solutions (nitrogen con- 
tent equivalent to 1 per cent. Belfast sewage)—both alone 
and with added sodium phosphate, plus ferrous sulphate ; 
the stimulation being (from the experiments) practically 
the same in both cases, and therefore probably due to the 
ammonium salt only. 

It may however be argued that these mixtures had no 
stimulating effects at all on the growth of Ulva, the cor- 
responding figures both for the former and for pure sea 
water being almost identical, and the trifling advantage 
on the side of the sea water. 





* That is to say, under experimental conditions. 


The effects of potassium nitrate (in pure sea water)— 
of equal nitrogen content to that of the ammonium 
chloride mixtures, were remarkably less than those of the 
latter (practically one half)—a result which is therefore in 
harmony with the views expressed by one of us in 
his Reports to the Belfast Corporation, that nitrogen in 
the form of nitrates is by no means so potent a food stuff 
for Ulva as nitrogen in the form of ammonium salts. 

The slight stimulation (or want of stimulation) by am- 
monium chloride was unexpected, in view of the experi- 
ments described in Appendix VI. to the Commission’s 
Fifth Report on the remarkable power which Ulva un- 
doubtedly possesses of absorbing ammonia from solutions 
of ammonium chloride in sea water, and the question arises 
as to whether the conditions were exactly similar in the 
two sets of experiments. Undoubtedly there was one 
point of difference, namely, that in the assimilation ex- 
periments, the polluted water of Belfast Lough was used, 
while in those on growth, pure sea water was employed.* 

It is cleat from the experiments which we have made 
for the Commission that Ulva thrives during its growing 
period in mixtures containing a high proportion of sewage, 
and also that its nitrogen content increases after growth 
in such mixtures. 

Further, we may we think assume (in accordance with 
the teachings of plant physiology) that the nitrogenous 
food stuff which it absorbs from sewage is ammonia, in the 
form either of free ammonia or in that of ammonium salts. 

The suggestion may therefore be made—as at least 
worthy of consideration—that sewage contains some stimu- 
lant, possibly of a chemical, or possibly of a bacterial 
nature which excites the activity of Ulva as regards food 
assimilation. 

We regret that it is now too late for the purposes of this 
Report to test the matter experimentally. 

This might be done by making two parallel and simul- 
taneous series of experiments on the growth of Ulva; (a) 
in solutions of ammonium chloride in pure sea water ; and 


'(b) in solutions, of corresponding nitrogen content, of the 


same salt in water from Belfast Lough. 

The following table may be of service in contrasting 
the growth of Ulva during corresponding periods (as mea- 
sured by average percentage increase in area) under the 
different conditions of our experiments. It brings out some 
of the facts already mentioned, such as the small growth 
in the imitation tidal experiments compared with the 
large growth in the timber pond channel bay and the inter- 
mediate growth in the glass dishes. 

Unfortunately, owing to the number and variety of 
experiments which were simultaneously in progress and 
which demanded constant attention, it is very incomplete 
and a full contrast it will be seen is only possible during 
one month—(August) :— 





* For later experiments on this point, see p. 118. 
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APPENDIX’ Ill. * 


GROWTH OF ULVA IN RELATION TO INCREASE OR DECREASE IN ITS WEIGHT PER UNIT OF 
AREA OR SURFACE. 


Fairly early in our investigations, it occurred to us that 
just as a human being or a tree may be said to grow in two 
different ways, namely: (a) By an increase in height, and 
(b) by an increase in bulk, so might Ulva increase: (a) in 
area; and (b) in weight per unit of surface or area; also 
that the ‘“‘ fattening” of the seaweed in the latter case 
might be associated with the nature and amount of its food 
supply, and again quite possibly with its nitrogen content. 
In our experiments on these points, the area of the wet 
fronds was alone taken into consideration. This was 
measured in the case of new leaves (7.e., new for experi- 
mental purposes) by cutting out a square of given dimen- 
sions (usually 3 inches by 3 inches) from a larger frond 
with a sharp pen knife. 


But in the case of leaves which had been growing for 
some time under experiment, the original square shape 
generally became distorted and the measurement of area 
was then made by placing a given leaf on a sheet of ground 
glass and running a pencil point round its margin. The 
tracing was then transferred to paper and the area 
measured with a planimeter. The leaf was then rinsed 
in fresh water, dried at 100° C. until of constant weight, 
and from the data thus obtained the weight per square 
inch calculated. Also in some cases a determination of 
nitrogen was made in the dried material. 


The following table contains a summary of the results 
obtained, together with some other particulars :— 


TABLE XXIV.—WEIGHT OF ULVA PER SQUARE INCH OF SURFACE, ETC. 
GLASS DISH EXPERIMENTS. 





























Average} Average per cent. pr t 
Mixt Seri Pericd per cent. | Increase or Decrease I bende = a om 
Jiixture, eries. erica, Increase in Weight Per : NCreaae or ecrease 
ie han) Square Inch. in Nitrogen Content. 
Sewage mixtures - - - 3 | 1909—July to August | 118 (5) + 54 + 0°38 
(4 Weeks.) 
Sprinkler effluent mixtures - 3 a 137 (5) + 33 + 0°17 
Pure seawater - - - 3 - 46 (1) — 25 — 2°44 
Sewage mixtures - - - 5 | September to October | 16 (6) eG + 0°81 
(4 Weeks.) ; 
; Hs 23 (5) + 13 + 0°41 
Sprinkler effluent mixtures - 5 Ms fi (1) = a + 155 ; 
Pure seawater - - - 5 $5 28 (4) + 25 = 0°55 
Sewage mixtures - - - 7 |1910—June (4 Weeks.)| 94 (5) + 30 No determinations. 
Sprinkler effluent mixtures - a ae 78 (5) + 31 A 
Pure seawater - - > 7 i, 26 (2) + 31 ia 





It will be seen that the results are of a contradictory 
nature. Taking only the average figures :— 

In Series 3 there was a considerable increase in weight 
per unit of surface in the polluted mixtures and a gain in 
nitrogen. While in the pure seawater there was a con- 
siderable decrease in both factors. In Series 5 there was an 


increase in weight per unit of surface in both the polluted 
mixtures and in the pure seawater, a gain in nitrogen in the 
former but a loss in the latter. 


The results of Series 7 resemble those of Series 5, except 
that no determinations of nitrogen were made. 





TIDAL TANK EXPERIMENTS. 


(SERIES 12 AND 13.) 


CHANGES IN WEIGHT AND IN NITROGEN CONTENT. 


The following experiments were made in order to see how 
Ulva varied: in weight when grown in some quantity in 
polluted water, compared with the variations in a similar 
weight of wet weed placed in pure seawater. The ex- 
periments were carried out in the stoneware tidal tanks 
described on p. 74. 


In Experiment 12, three tanks were used. 
No. 1 was fed with pure seawater. 
No. 2 was fed with pure seawater, plus 5 per cent. 
sewage. 
No. 3 was fed with pure seawater, plus 1 per cent. 
sewage, plus 19 per cent. tapwater. 


Eight ounces of wet Ulva were placed in each tank. To 


get as uniform weight as possible all the Ulva was handled 
in a special way before weighing. Each frond was lifted, 
opened out, held until it ceased to drip and then placed 
on one side. When the necessary amount of weed had 
been prepared the quantities for each tank were rapidly 
weighed out. 

The experiment was started on June Ist and weighings 
were made at intervals. Small samples were also removed 
every 14 days for estimation of nitrogen. 

The mixture in tank No. 3, viz., pure seawater with 
1 per cent. sewage, and 19 per cent. tap water, was in- 
tended to imitate the average composition of the water 
flowing over the Ulva banks on the County Down foreshore, 
as found in the series of samples described on p. 103. 


TABLE XXV.—WEIGHT OF ULVA IN TIDAL TANKS. 
Series No. 12. 

















Tank No. 3. 
Tank No. 2. Pure Seawater plus 
Mer ape ek Pure Seawater plus 1 per cent. Sewage 
; 5 per cent. Sewage. and 19 per cent. 
Tap water. 
Jun AS bie Sc tne a Wee Se ee 8:0 ozs, 8°0 ozs. 8:0 ozs. 
9 17th . - - - - - - DD as 10°] ere 
Heals BOL ty ek bed a) Steen. Cees ams os 108 ,, ol 
July 8th - . - - - - : sh ee hd 805 
» 17th- - - - : - - : One Ab es pss 10-0; 
», 28th - - - - - - - - ace Lie, 83. 2 











ROYAL COMMISSION ON SEWAGE DISPOSAL. 


TABLE. XXVa.—NitrRocen ESTIMATIONS MADE EVERY FouURTEEN Days. 


i a ee ee) ll he ee 


Tank No. 1. 
Pure Seawater. 


dry serweed, 





Per cent. nitrogen in 


Tank No. 2. 
Pure Seawater plus 
5 per cent, Sewage. 

Per cent. nitrogen in 
dry seaweed. 
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Tank No. 3. 
Pure Seawater plus 
1 per cent. Sewage and 
|19 per cent. Tap water 


Per cent. nitrogen in 
dry seaweed, 


June Ist - - - - = ; ba 3 4°75 4°75 4°75 
ee eleth | - - - - = : 4°68 4°71 5°06 
oes ST ye 4°33 4:79 4°36 
Seelgty  .« Z : . : : 4°62 4:42 — 
ey “28th - - - - - - : 4°63 5°35 5°38 











At the end of this period of eight weeks the condition of 
the weed in the tanks was as follows :— 


No. 1. Rather thin and sticky—not decayed. 
No. 2. Quite green and crisp. 
No. 3. Very slimy—beginning to decay. 
In view of the 90 per cent. of water held by the Ulva 
when ‘weighed, the figures given cannot be taken as 
_ accurate to, possibly, 1 ounce, but with the large number 
of weighings made, this error will not affect the conclusion 
which ‘has already been drawn from the glass dish ex- 
periments, viz., that sewage pollution causes a marked 
increase in weight of Ulva compared with that grown in 
pure seawater. 





It will, be noticed that practically all the changes in 





weight occurred in the first fifteen days. As the fall in 
weight in the case of the pure seawater was so striking, it 
was considered well to repeat this experiment in duplicate. 


Series 13. 


Each tank was now given only 4 ounces of weed instead 
of 8 ounces. This was done for two reasons :— 
(1) The tanks were rather overcrowded with 8 
ounces. 
(2) It was a very tedious business to drain some 
100 fronds in this way. 
Two more tanks were used in this experiment, the extra 
ones being fed with pure seawater and a mixture of pure 
seawater and 20 per cent. tap water. 


TABLE XXVI. 





1 and 5. 


Tank Nos. 


Pure Seawater. |5 per cent. Sewage. 


Thal Wo sas” 


| | Tank No. 3. 
Tank No. 2. BE ue: ee 20 per cent. 
A eal Tap water. 


| cent. Tap water. 


Weight of 


Weight of 
wet seaweed, 


wet seaweed. 








Weight of 


wet seaweed. 


Weight of 


wet seaweed. 














| —— 
_ July 26th- - - - : - =| 4:0 4:0 ozs. 4:0 ozs 4:0 ozs. 4-0 ozs. 
“September 10th - - - . - | 37 63°7 4°5 5:2 4°6 
3 alana anes mmmnera age Teac 33 3°6 4:4 47 46 


The weed in Tanks 1 and 2 was the same as that pre- 
viously used in these tanks in experiment 12, while the 
other tanks were filled with fresh weed from the sloblands. 

In pure seawater the new and old weed behaved in the 
same way—there was a small drop ifi weight in both. 

The other tanks all showed an increase, the greatest 
being in No. 3. 

The rate of growth in these tidal tanks is very slow 





compared with that in glass dishes and still more with 
that under natural conditions as shown in the Timber 
Pond Bay experiments. At the rates observed in the 
latter cases, the 4 ounces would have become 12 to 16 
ounces in the case of the polluted water, while the loss in 
weight in the pure seawater would possibly have been 
changed to a slight gain of 1 or 2 ounces. 

The following summary of the experiments may be 
given :— 


TABLE XXVII.—TIDAL TANK (WEIGHT) EXPERIMENTS, 












































WEIGHT. NITROGEN CONTENT. 
Original Final |Per cent. Gain! Original inal (Per cent. Gain 
Weight. Weight. or Loss. per cent. | per cent. or Loss. 
5 percent. sewage - - June toJuly| 8-0 oz. 11.0 oz, + 37'S 4°75 5°35 + 0°60 
(8 Weeks.) 
1 per cent. sewage + 19 pen 8-00 83, + 387 " 5:38 + 0°63 
cent. tap water - g , 
Pure seawater - bed ~ ” 8:0 9 59 o> a 26°2 ” 4°63 howe 0°12 
5 per cent. sewage - - |Aug.toSept.| 4°0 ,, 44 ,, + 10:0 — ~— — 
(2 Months.) ' 
1 per cent. sewage + 19 per 7 40 ,, 47 55 4+ 175 ria ‘ oe 
cent. tap water a } 
20 per cent. tap water - ” 40 ,, 46 ,, + 15°0 -— — o- 
Pure seawater - = he ” 40 5, 3° ” — T'S = a — 
: ements! hor hl, 40, 8°65) ~ 100 = — = 
99 : 
M 2 
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The tidal tank experiments are in our opinion of con- 
siderable importance as (relatively) large quantities of 
the seaweed were employed and therefore an important 
source of error avoided. In both series, the results are 
unmistakable, Ulva (from the co. Down slobland) lost 
weight in pure seawater but gained weight in the polluted 
mixtures also in the first set of these experiments, this 
was attended with a loss and a gain in nitrogen respec- 
tively. In these (weight) experiments the area was not 
measured, as it would have involved too great an expendi- 


ture of time, but we think that the following argument is 
sound, 

If the area in the particular experiments had increased, 
the weight per unit of surface must have decreased, also 
if it remained stationary the same thing must have hap- 


_pened. Only on the highly improbable hypothesis of a 


shrinkage in area could the weight per unit of surface have 
increased.* 


* For some other weight experiments see p. 119. 


GENERAL CONCLUSIONS. 


It is difficult to give a general summary which shall 
group together all the different experiments and present 
the salient features emerging from the results in their 
correct proportions. 


We have already explained some of the difficulties 
which have been encountered during our experiments on 
the growth of Ulva and we need not again refer to them. 


We believe, however, that the results of our experiments 
warrant the following general conclusions :— 


(1) Ulva (as collected from Belfast Lough) can grow in 
pure sea water and in the colder months, when the activity 
of its growth is rapidly diminishing or is almost stationary, 
such growth as occurred was greater in pure seawater than 
in mixtures of the same with sewage or with sprinkler 
effluent. - 


(2) During the period of its active growth (warmer 
season of the year) the effects of sewage pollution (or 
those of sprinkler effluent) are very considerable. 


These effects reach their maximum at Belfast about 
July or August, the exact period no doubt varying some- 
what with the temperature. In our (Glass Dish) 
experiments in 1910 the maximum growth was in July, 
when in the mixtures of sewage and sea water it amounted 
in round numbers to four times as much as that in pure 
sea water. 


We think that no surprise need be felt at such a result 
as it is not only in accordance with the principles of plant 
physiology, but also with the practice of the Agricultur- 
alist. Our experiments (Glass Dish) were made under very 


3.—THE AMOUNTS 


OF NITROGEN, SULPHUR, PHOSPHORUS AND 


artificial conditions, and it is conceivable that the stimulat- 
ing effects of sewage or of sprinkler effluent are even greater 
under natural conditions. The experiments in the timber 
pond channel bay (see Table XIV.) lend support to this 
view, but we have no direct evidence to enable us to con- 
trast the rate of growth of Ulva in pure sea water, under 
natural conditions, with that in polluted waters under the 
same conditions. 


It is, however, remarkable that in two series of experi- 
ments in which considerable quantities of Ulva (from Bel- 
fast) were grown both in pure seawater and in a mixture 
of the same with 5 per cent. sewage, the sea-weed lost 
weight in the pure seawater to the extent of over 20 per 
cent., while in the polluted mixture it gained over 23 per 
cent. in weight during the same period (June to Septem- 
ber). Further, there was a loss and a gain in nitrogen 
content in the pure and polluted seawater, respectively. 


(3) As regards ‘“ Brackishness,’ we have already 
drawn attention to its stimulating effects; but whether 
these are due to the fresh water itself or to its nitrogenous 
constituents we have not had time to decide. This, of 
course, could be done by means of experiments in which 
pure distilled water was substituted for tap water. 


(4) In our experiments with chemical stimulants (e.g., 
ammonium salts, nitrates, phosphates, &c.), no increase 
of the Ulva’s growth was produced in mixtures of these 
with pure sea water. Therefore (as we have elsewhere 
mentioned) it seems probable that a stimulant of some kind 
(chemical or bacterial) is required in addition, to induce 
growth. . 


ASH IN ULVA LATISSIMA 


AND IN SOME OTHER GREEN SEAWEEDS. 





A considerable number of samples of Ulva collected in 
Belfast Lough and from other places have been analysed 
with the object of ascertaining as far as possible whether 
the composition of this seaweed varied with its environ- 
ment, as suggested on p. 148 of Appendix VI. to the 
Commission’s Fifth Report. 

The nitrogen content has been determined in all these 
samples, the ash in the majority and sulphur as well as 
phosphorus in a few specially selected samples. If time 
had permitted, it would have been desirable to determine 
the last two of these constituents in several more samples, 
but this, unfortunately, could not be done. 


In Table XXVIII. we have collected: the figures for 
nitrogen and ash in samples of Ulva* and some other 





* Determinations of nitrogen and ash in samples of Ulva 
grown under artificial conditions are given in Tables 
XXXL-XXXIT. (pp. 95-97). 


green seaweeds, as gathered from different localities 
under natural conditions. 


The Belfast samples were nearly all gathered from the 
Connswater and Tillysburn sloblands, the waters flowing 
over which, as we show .elsewhere,} are polluted to the 
extent of about 1 per cent. with the sewage of Belfast (as 
measured by the ammoniacal nitrogen). 


In Table XXIX. we have collected the relatively few _ 


figures which we have been able to obtain for the contents 


of nitrogen, sulphur and phosphorus in some of the samples. _ 


And here it may be remarked that while determinations 
of nitrogen can be made in a relatively short time and 
easily, those of sulphur and phosphorus are far, more 
difficult and demand an expenditure of time amounting 


to two or three days for each analysis, as well as constant. 


attention, if the results are to have a real value. 


tT See pp. 99-104. 
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ROYAL COMMISSION ON SEWAGE DISPOSAL. 


TABLE XXVIIT.—NITROGEN AND ASH IN 
ULVA AND SOME OTHER GREEN SEAWEEDS. 
FRESHLY GATHERED FROM DtIversE LOcALITIES. 


(RESULTS EXPRESSED AS PERCENTAGES ON THE DRIED 
SEAWEEDS. ) 
(1) Utva Larissmma. 
©” a 











Nitrogen. Ash, 

Belfast Lough, Frond No. 1 im 4:99 16:02 

” 2 ” 2 = 3°74 30°99 

> °° ” 3 3°44 34:27 

” °° > 4 - S272, 32°92 

°° 3 ’ 5 s 3°75 12°14 

” ” ” 6 = i 3°80 14-62 

” 2 ° ff 3°39 M5387 

# LS * 8 3°19 28°01 

” + : 9 4°4] 17°99 

” °° oe 10 4:23 17°89 

” 2 ” 11 ) 3°96 16°84 

”° 29 ” 12 =)4) 4:59 17°67 

Comber, Co. Down” - z }. 3:97 16:77 

Brancaster, Norfolk - = - | eee 17°78 

Exmouth, Devon - - - | ay 14:17 

Starcross, Devon = | 3:65 11:78 

Clare Island, Co. Mayo” - ee ita Ee: 25°05 

Durlston Bay, Dorset é 4) ris 22°63 

Studland Bay, Dorset - 1:18 17:92 

(2) ENTEROMORPAA. 

Strangford Lough (#. Prolifera*) 3°77 19:28 

a », (Ditto. decaying 118 15°96 

Comber, Co. Down (H. Prolifera) - 4°38 19°32 

Disa Ss (ZL. Intestinalis 3°97 22°99 
Ganavan, Oban, N.B. (£. Iniesti- 

nalis) - - - - - 113 27°72 


/ * “May Fog.” Sce p. 104. 


TABLE XXIX.—NITROGEN, SULPHUR AND 
PHOSPHORUS IN ULVA AND SOME OTHER 
GREEN SEAWEEDS. 

(RESULTS EXPRESSED AS PERCENTAGES ON THE DRIED 
SEAWEED. ) 

(1) Utva Latissm™a. 

Belfa-t Lor gh. 





I; 10K LisinelY.. Vie 
Nitrogen - - | 3°80 | 4°31 | 4°75 | 4:30 |] 3°39 
Sulphur - - - | 4:06 | 4:00 | 5°42 | 4:42 | 4:24 
Phosphorus” - - | 0°18 | 0°28 | 0:23 | — — 
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Untva Latisstwa.—continued. 












































1 2 
Brancaster. Sirangtord Leneoy Lg 
(Attached.){ (Loose.) 
Nitrogen - 3-21 1°65 2°29 
Sulphur” - 4°15 2°21 3°87 
Phosphorus G12 0°12 
Larne Durlston | Studland 
Lough. Bay. Bay. 
Nitrogen - - 2°53 1:13 118 
Sulphur - - 2°63 5°36 5°83 
Phosphorus 0-11 6°10 0:06 
(2) ENTEROMORPHA.§ 
E. Prolifera, BE: 
rr HE RECBIUAL Es 
Belfast. | Strangford 
Lough. Lough. Ganavan. 
Nitrogen - - 4:20 3°77 1:13 ee 
Sulphur - 3°15 4°28 3°47 
‘Phosphorus : — | — O15 
(3) Monostroma Grev. (WIT7). 
Belfast 
Lough. 
Nitrogen < - 4°78 ben be aie 
Sulphur - - 3°84 “= — 
Phosphorus - | — — — 











Reviewing the results contained in these two tables, 
we may first of all mention that our determinations of 
nitrogen in Ulva from localities which we know to be 
polluted with sewage gave the following results :-— 


Percentage of Nitrogen in 


Locality. 
ocality ‘ the dried Ulva. 


(1) Belfast Lough (mean) - | 3°92.(12 determinations.) 
(2) Exmouth (Devon) - = 3°73°C 1 a 642) 
(3) Starcross (Devon) - - |:3°65 ( 2 Sassy (a) 


Mean = ae 


§ Before the Commission had taken up the question of 
Ulva and green seaweeds in relation to pollution, one of us 
in collaboration with Mr. C. R. Crymble (Senior Assistant 
in Chemistry in the Queen’s University of Belfast). had 
analysed two samples of . Linza, of which the first was 
collected from the slobland near the mouth of the Conns- 
water River (near the position marked 2 on the map ac- 
companying this Report) and was therefore from a polluted 
locality, while the other was taken from Brown’s Bay, near 
larne, which they believe to be free from sewage pollution. 
The following results were obtained :— 


E. Linza. (?) 

fee See : Brown’s Bay. 

(Polluted. ) (Unpolluted. ) 
Nitrogen - Z : - BTS - ; _ 3:85 
Sulphur - 5 - 2-55 ? > 367 ‘ 
Phosphorus - : 0-45 2 rgseg 


While those in the same seaweed from localities which we understand are not polluted with sewage gave :— 





Locality. 





Percentage of Nitrogen in the dried Ulva. 








Clare Island (Co. Mayo)- - : ks 3 j 


(1) 

(2) Durlston Bay (Dorset) - . : ‘ E x 
(3) Studland Bay (Dorset) - - ! ; , d 
(4) Island Mahee (Strangford Lough)t - 3 “ 


Mean - . - - : 


+ A sample of sea water fro 


It will be seen that the figures are nearly as 3 to l. 
A sample from Larne Lough (which latter is probably 
slightly polluted with sewage) gave an intermediate 
quantity, namely, 2°53. 
+ A specimen from the same locality analysed some years 
ago was found to contain 3-01 per cent. 


1 determination.) 
1 determination. ) 
1 determination. ) 
1 determination. ) 


Oe) 
Si 00 0 9 
ae Shale Te 





E - = 1-42 


m this place was found on analysis to be less pure than that from the Irish Channel, 
probably on account of pollution from decaying seaweeds. 


Our own experience is that the appearance, thickness 
and size of the fronds of Ulva taken at the same season 
from polluted and unpolluted localities respectively, are 
different. 


The seaweed from unpolluted localities has an apple- 
green colour and the fronds are usually thin and small 
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While that from polluted districts is dark green and the 
fronds thicker and very much larger. 

Reverting again to the nitrogen content of Ulva, we 
have not found in samples grown under natural condi- 
tions in polluted waters a higher amount than 5-22 per 
cent. during our joint work at Belfast, but some years 
previously one of us examined a sample which was found 
to contain 6-18 per cent. 

In artificial cultures as we shall show presently, a figure 
as high as 6°54 per cent. was obtained. (See Table 
XXXI.). 

In our opinion, the nitrogen content of Ulva grown under 
natural conditions is of importance in relation to the 
general problem under discussion in this Report. 

Regarding the contents of sulphur and phosphorus, as 
well as the ratios of these to the nitrogen present in addi- 
tion to these two elements, it will be seen from Table 
XXIX., that in Ulva the'variations in sulphur are nearly 
as great as those in nitrogen, namely from 2°63 to 5°83, 
while the variations in phosphorus are from 0°06 to 0°28, 
and the amount of the latter in the Belfast specimens is 
broadly speaking twice as great as that of the samples 
from the unpolluted or slightly polluted localities. 

The ratios of the three elements to each other are as 
follows :— 














TABLE XXX. 
| x. | s. |p. 
Ulva. 

Belfast Lough. Sample No.1 - | 100 107 5 
” ” 9 ” 2 = 100 93 6 
eS x . 34D 100 114 5 
”» » ” » 4 -]| 100 103 — 
” ” ”? ” 5 -. 100 125 = aa 
Brancaster - : - - | 100 129 — 
‘Strangford Lough (attached) - | 100 134 7 
Si 5 -Goose) - - 100 169 5 
Larne Lough = - - - -| 100 | 104 4 
Durlston-Bay_ - : - - {| 100 475 9 
Studland Bay - — - - - | 100 503 5. 
Enteromorpha.* : 
Belfast Lough (#. prolifera) - | 100 75 -~ 

Strangford: Lough (£. prolifera) 100 114 

Ganavan Strand (near Oban, 

N.B.) (E. intestinalis)  - - | 100 307 13 





Speaking very broadly, a high ratio of sulphur to 
nitrogen in. the cases of both Ulva and Enteromorpha is 
found in samples from unpolluted districts (and very 
notably: in those from Durlston, Studland and Ganavan). 
Tt: ‘will be seen that with two exceptions the ratio of 
nitrogen to phosphorus is fairly constant. The two ex- 
ceptions are Durlston and Ganavan—both’ unpolluted 
localities, the samples of green sea-weeds from which are 
remarkable for their low nitrogen content. 

Regarding the proportion of ash in Ulva, the results 
are most variable, and as yet we have obtained no clue to 
the cause or causes of these variations. 

In the 12 samples of Ulva from Belfast Lough (of which 
the analyses are given in Table XXVIII.) the percentage 
of ash varies from 12-14 to 34-27, or roughly in the ratio 
-of 1 to 3. 

The variations of ash in Ulva grown under artificial 
‘conditions (see Table XX XI.) are quite as remarkable 
and inexplicable. . 

Green sea-weeds other than Ulva.—It will be seen from 
the tables that while only a few of these have been ex- 
amined it appears probable that Monostroma and Entero- 
morpha in their different varieties resemble Ulva in their 
contents of nitrogen, sulphur and phosphorus, and appear 
to show similar variations in these according to their en- 
vironment. £. prolifera is specially interesting in this 
respect because of the nuisance caused by its decay in a 
bay at Island Mahee, Strangford Lough, where there is no 
sewage pollution. 

Distribution. of nitrogen in the tissues of Ulva.—The 
following experiment was made in order to get some in- 
formation on. this. point :— 

A piece of Ulva (about 20 square inches), was boiled 
first with distilled) water for two minutes, then with 


* Ratios for H. Linza described in footnote p. 93 :— 











N. Ss. | 
Connswater sample - - 100 44 79 
Brown’s Bay ,, - . 100 98 el 
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alcohol until bleached, the chlorophyll being thus com- 
pletely removed. Estimations of nitrogen (Kjeldahl) 
were then made (1) on the aqueous extract, (2) on the 
alcoholic extract (chlorophyll) and (3) on the insoluble 
residue. The results were as follow :— 


Grammes N. | Per cent. N. 
(on total N.) 





Aqueous extract = - - 0-00198 16-77 
Alcoholic extract - - 0-00052 4°45 
Residue - - - - 0-00921 78°78 

100-00 





From which it appears that the bulk of the nitrogen 
present in the tissues of Ulva is in the form of insoluble 
proteid. 


Distribution of sulphur in the tissues of Ulva.—An 
examination of Ulva from Belfast Lough (Sample No. 7) 
was made with the object of ascertaining how much of the 
sulphur present in it was in the form of sulphate (in- 
organic) and how much in that of proteids (organic). The 
sample was first extracted for one hour in the cold with 
5 per cent. hydrochloric acid. The extract containing 
the sulphates and a certain amount of “ soluble proteid ”’ 
was filtered and precipitated with barium chloride. 


The insoluble residue was oxidised with strong nitric 
acid, boiled with water, etc., and the solution so obtained 
also treated with barium chloride, the sulphur found in 
the resulting precipitate being reckoned as due to “ in- 
soluble proteid.”’ 

While the sulphur present as “soluble proteid”’ was 
arrived at by subtracting the sum of the sulphur obtained 
as above from the total sulphur as determined by the 
method given on p. 120. 

A similar series of determinations. was made on a sample 
of Ulva from Studland Bay. 


The figures for the two samples are given below :— 





Belfast Studland Bay. 
Lough. (Dorset.) 
(Polluted (No sewage.) 


with sewage.) 











Sulphate - - 1-40 3°55 

Sulphur | Soluble proteid 1-50 1-17 
as | Insolubi pro- 

teid - - 1-34 Weil 

Total - : 4:24 5-83 








As before mentioned, the sample of pure water Ulva 
contains a higher proportion of total sulphur than that 
from the polluted water of Belfast Lough. The excess, 
however, is entirely due to sulphate, for the organic or 
proteid sulphur is distinctly less than in the Ulva from 
the polluted water. 

These sulphur figures may be of importance when the 
question of nuisance caused by the decay of the weed is 
under consideration. From the figures it is at least 
possible that Ulva grown in pure sea water can give rise 
to a nuisance as great as that arising from the weed grown 
in the polluted water of Belfast Lough, provided, of course, 
that the quantities are the same (see p. 119). 

It must, however, be borne in mind that the sea-water 
held up by Ulva, lying on the shore, contains a consider- 
able quantity of sulphates and the sulphur in this form has 
been proved experimentally to be easily converted into 
sulphuretted hydrogen by definite organisms which occur 
in foul marine mud. 

The actual sulphur content of dry Ulva may thus be of 
minor importance, but we are at present unable to state 
which of the two sources of sulphur is the more likely to 
determine the magnitude of the nuisance. 


Amounts of Nitrogen and Ash in Ulva grown under arti- 
ficial conditions.—In the following table we have collected 
our determinations of nitrogen and ash in Ulva grown 
under artificial conditions both in pure seawater.as well as 
in various polluted mixtures of the same :— 
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TABLE XXXIL—GLASS DISH EXPERIMENTS. 


SUMMARY OF CHANGES IN NITROGEN CONTENT. 
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Potent Average Average 
Mixture. Series. Period. tat ar ace Per cent. increase or 
ts * | N. at finish. | decrease in N. 
. Glass Dish Experiments. 
Sewage mixtures - - - - 3 July to Aug. (4 weeks). 4-99 5°35 (5) + 0°36 
Sprinkler effluent ditto - - 2 3 \ 4 4:99 5:14 (5) + 0-15 
Pure sea-water - - - - | 3 a 4-99 2°55 (1) — 2-44 
Sewage mixtures - - - - 4 Aug. to Sept. (3 weeks). 3°815* 5:08 (4) + 1-265 
Sprinkler effluent ditto - - - | 4 me 3-815 | 509 (5) + 1-275 
Pure sea-watert - . - - 4 os 3°815 | 432 (2) + 0-505 
Sewage mixtures - . - - 5 Sept. to Oct. (4 weeks). 4-46 5°27 (4) + 0-81 
: : ; : 4-46 4-83 (3) + 0°37 
Sprinkler effluent ditto - | 5 “ 3-96 5-51 (1) 4 1BB 
Pure sea-water - - - - 5 + 3°96 3°41 (2) — 0:55 
Imitation Tidal Tank (Area) Experiments. 
Sewage (1 per cert.) - - - | 10 | July to Aug. (4 weeks). 3°72 5-82 (2) + 2-10 
Sprinkler effluent (1 per cent. ) - 10 5 3-72 3:19 (2) — 0°53 
Pure sea-water - - mid 10 a 3°72 4-01 (2) aie hae. 
Imitation Tidal Tank (Weight) Eeperim2uts. 
Sewage (5 per cent.) - - - 12 June to July (8 weeks). 4-75 | 5-35 (1) + 0-60 
Sewage (1 per cent.) + 19 per cent. | 
tap water - - - - - 12 = 4°75 5-38 (1) + 0-63 
Pure sea-water - - - : 12 Py 4°75 | 4°63 (1) — 0-12 








* This figure is probably too low, as after the square for analysis had been removed, the remaining squares were kept 
for ten days in the polluted water from the Timber Pond Channel and probably gained in nitrogen content. 


{+ One experiment is included of four weeks duration. 


Change of Ulva’s Nitrogen content in polluted mixtures.— 
The general conclusions to be drawn from this table are, 
we think, (1) that Belfast Ulva grown in the polluted 
mixtures, increased in nitrogen content and sometimes 
very considerably.’ (£.g. by 2-10, series 10 and 1-275, 
series 4). Some increase occurred in all the experiments 
with the sewage mixtures, and in all but one of those with 
sprinkler effluent. The solitary exception is to be found 
in series 10 (Imitation Tidal Experiments) in the case of a 
1 per cent. mixture, when a fall of 0-51 per cent. nitrogen 
was found. Whatever the explanations may be, experi- 
ence had certainly taught us that Ulva grew much less 
vigorously under the conditions of these (Imitation Tidal 
Experiments) than in those of any of the other methods 
employed. 


Change of Ulva’s Nitrogen content in pure seawater.— 
(2) Ulva (from Belfast Lough) grown in pure sea-water 
decreased in nitrogen content* in three and possibly in 
four of the five sets of experiments. (See footnote to 





* Greatest in series 3 (2:44) and series 5 (0-78). 


series 4, above.) An increase was observed in series 10 
(where the anomalous sprinkler effluent result was ob- 
tained) and with less certainty in series 4. 


If it be assumed that Ulva of the high nitrogen content 
found in the Belfast Lough samples loses nitrogen when 
grown in pure sea-water, such loss would be in harmony 
with our analyses of Ulva from unpolluted localities, but 
in none of our experiments was the nitrogen reduced to 
the low percentage found in these samples (Mean 1-42) 
the nearest approach being 2°55 (from 4-99) series 3. 


It would be a most interesting experiment to trans- 
plant a quantity of Ulva from Belfast Lough to an un- 
polluted locality, and to determine nitrogen in it from 
time to time during the period of vigorous growth (or 
rather during the time when growth is most vigorous in 
Belfast Lough)—say from the beginning of June to the 
end of August, or possibly somewhat later. 

Effects of other substances added to pure sea-water on the 
nitrogen content of Ulva.—These are collected in the follow- 
ing table :— 
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TABLE XXXIII.—GLASS DISH EXPERIMENTS. 


eee —$————— 








Mixture. Series. 
Sea-water over sludge - - - . - 4 
1 per cent. pot ale - - . . - 4 
Ammonium chloride N = 2-5 per 100,000 - 4 
» N = 0:025,, 100,000 - 4 
Potnseiar nitrate N = 2:5 ,, 100,000 - 4 
N- = 0-025, 100,000 - 4 
Ammonium "chloride + sodium phoeope' 
N = 25 P = 0°0025_ - - 4 
Ammonium chloride + sodium phosphate 
N = 0-025 P =‘ 0:0025 - - - 4 
Potassium niet + sodium nbomhaie 
N ="0°025 P = 00025 . - : - 4 
25 per cent. tap w ater : : : . - 5 
26 - - - - - - 5 
Ammonium chloride N = 0-025 per 100,000- 5 
Potassium nitrate N = 0-025 per 100,000 - 5 
Ammonium chloride + sodium _ phosphate } 
+ ferrous sulphate N. & Fe = 0- Wt - j 5 


P = 00025 per 100,000 - 2 3 





The number of determinations with corresponding 
solutions was, in these experiments, relatively small, 
and as a consequence, the absolute effect of each sub- 
stance possibly uncertain. 
thus :— 


But some broad facts appear 


Ammonium chloride.-—Hither alone or with other 


substances. 


In all experiments an increase in nitrogen occurred. 
This was the greatest in the mixture of the salt (N =0-025 
per 100,000) with sodium phosphate, namely 1-695. 


The results of the experiments may be tabulated 
thus :— 














Total Average 
Mixture. number of increase 
determina- | in per cent. 
tions. 
All experiments - - 8 1-049 
Ammonium chloride alone - 4 0-955 
Ammonium chloride alone 
N = 2:5 per 100,000 - 1 0-955 
Ammonium chloride alone : 
N = 0-025 per 100,000 - 3 0-955 





Potassium nitrate.— Either alone or with other sub- 
stances. 


Here the matter is simpler as only one experiment was 
made in which some other substance was present (sodium 
phosphate). In this case the table is :— 














ees Average Average 
Period. ss pera er cent increase or 
N. at start P = : 
"| N. at finish. | decrease in N. 
Aug. to Sept. | 3°815 | adroit UV 
(4 weeks). | 
» 3°815 4-48 (1) + 0-665 
- | 3-815 4°77 (1) + 0-995 
% | - 3-815 4-93 (1) + 1-115 
” | 3°815 5-17 (1) + 1-355 
» 3°815 4-77 (1) + 0-955 
” 3°815 5-11 (1) + 1-295 
” 3°815 5-51 (1) + 1-695 
” 3-815 | 4°93 (1) + 1:115 
Sept. to Oct. 3-96 4-98 (2) + 1:02 
(4 weeks). | | 
” | 3:96 |  3°705 (2) — 0-255 
, | 396 | 4755 (2) + 0-795” 
” / 3°96 | 5:01 (2) + 1:05 
ie | 8 (1) + 1-12 
¢ 4-59 | 4-96 (1) + 037 
Total Average 
number of increase 
Mixture. determina- | in per cent. 
tions. N. 
All experiments - - 5 1-112 
Potassium nitrate only - 4 1-112 
Potassium nitrate only 
N = 2:5 per 100,000 - 1 1-355 
Potassium nitrate only 
N = 0-025 per 100,000 3 1-000 
Potassium nitrate + sodium 
phosphate N = 0-025 per 
100,000 - - - - 1 1-115 


These results warrant.in our opinion the conclusion that 
the nitrogen content of Ulva increases when the sea-weed is 
grown in sea-water containing ammonium salts or nitrates. 

Tap water:—Only four determinations were made and 
we may as well tabulate them in full, as they illustrate 
the difficulties which may arise in an attempt to draw 
conclusions from a few experiments. 





‘Votal Average 
number of change 

Mixture. determina- | in per cent. 

tions. : 

25 per cent. Tap water - 1 bina in Ohi 
ene ss ry ee 1 + 1°57 
50 ” ” ” 2” 7 a is wees i 
a A lg a a .»» (shade) 1 — 0°25 


Here a solitary figure is for some reason which we have 
no clue to, out of all proportion different from the others. 

It is unnecessary to say that no conclusions can be drawn 
from results of this kind. 





e% 
s] 
LS 


fm 





> 
ar 


hGEEEY 











So ea ana 


Sonam 









ot 2 


a =} Ope ia on gr ¥, 
) hoes . ea ten 





a we Se ha CVS 6S 





S31IW ALNLIVLS Z 1 8 SONOTENG 


—"S31IW SLNLVLS 30 AIVOS —— 


sy2euueg 
poomsAjoy = 


i qdOOMA10OH NUNASATIIL 


YuVOANNIY : 


ie MNVAa QOOMA10H 


ee ooes 
Hs -_ 
- 


as 


a, 
. 
. 


a ee a a a + eh a ee 


2 


"eee et 


SYYOM 


AOVNIVUG 
NIVW 


@ SNHL NMOHS GNW 40 a1dWvS 


‘Iv ‘O72 ‘61 ‘8 ‘4 soN “J 
‘gy ze oe 12 '‘81'6 soN “FZ 


< 
oe” 
Pot eaaton. ou Ry RE ee a | ee i Were. kk 


-- 


eepengecanunsnesnase@O PSS SPeeey, Fe Loa 
"te nmeaee® 


Pir a ‘ey ‘ee ‘6z'ZZ ‘LI ‘Ol soN 
7 ‘Gp'‘sce ‘La '*v2'SI'Zl'S soN 
‘on ‘96'92'GZ2Z bl ‘El *% SON 


ca 


O SNHL NMOHS Y4ALVM AO ATdWVS 


ROYAL COMMISSION ON SEWAGE DISPOSAL. 99 


4.—CHEMICAL ANALYSES 


TOPOGRAPHICAL PARTICULARS OF THE LouGH.—Before 
describing the analytical work which has been done on the 
waters of the Lough, it may be useful to give a few 
topographical particulars regarding the Lough itself. 

As will be seen from the map, the Lough is horn-shaped, 
the point of the horn corresponding with the mouth of the 
River Lagan and the broad extremity, with the opening 
of the Lough into the Irish Channel. The southern or 
Co. Down side is situated on the inner bend of the curve 
and the northern or Co. Antrim side on the outer bend ; 
the general trend of the curve from the mouth of the 
Lagan to the Irish Channel being in a north-easterly 
direction. 

The distance from the mouth of the river to Blackhead 
(the northern extremity of the Lough) is about 13 miles 
as the crow flies, and from the same spot to Orlock Point 
(its southern extremity), much the same distance. 

At the mouth of the river (or end of the “* Twin Islands’’) 
the Lough is about 24 miles wide. At Grey Point (situated 
about 7 miles from the mouth of the river)—somewhat 
under 34 miles, after which it broadens out rapidly, the 
distance between Orlock Point and Blackhead being about 
7 miles. 

The upper reaches of the Lough are very shallow and 
extensive sand and mud banks are uncovered at low 
water, which reach almost from shore to shore near the 
city and continue for fully 4 miles down each side sea- 

‘wards, though gradually diminishing in width. 

The most extensive of these banks and the most im- 
portant in relation to the growth of Ulva are situated 
between the city and Macedon Point on the Co, Antrim 
side, and between the city and Cultra Pier on the Co. 
Down side. 

As the area included within these limits is of special 
importance, the following distances may be given :— 

From mouth of river to Macedon Point about 
23 miles. 

From mouth of river to Cultra Pier about 3} miles. 

From Macedon Point to Cultra Pier about 3} miles. 

While the areas of the banks uncovered at low tide 
(within the same limits) are :— 

To Macedon Point, on the Co. Antrim side, about 
1,300 acres. 
To Cultra, on the Co. Down side, about 1,700 acres. 

VoLUME OF SEWAGE ENTERING TdaE LOUGH AND 
COMPOSITION OF THAT CONTRIBUTED BY BELFAST.— 
Regarding the volume and composition of the Belfast 
sewage discharged into the Lough, the City Authorities 
have been so good as to give us permission to quote certain 
particulars from an unpublished pamphlet, containing the 
results of daily analyses (made by one of us during the 
year ending November, 1909, for the Corporation)—and 
other particulars supplied by the City Surveyor. The 
figure for the water supply has been obtained officially 
from the Belfast Water Commissioners. 

Particulars Regarding the Sewage of Belfast, 1908-1909. 
Population contributing - - - - 364,020 
Water supply per head (for all purposes) - 38-11 gallons. 
Average daily volume of sewage treated 

per unit of population 2 - 54-47 
Average daily volume of sewage treated 

(‘Votal) - . - - - 19,830,000 ,, 
Rainfall for year. - - - - - 3 


ve 


32-313 inches. 
Average Composition of the Sewage. 
Parts per 100,000. 























OF THE WATERS 














ee Crude. 
Screenings (dry). 0-460 | Detritus (dry). 0-151 
Screened. 
Nitrogen as :— 
Suspended Free “ : 
solids (dry). Ammonia, Organic. Chlorine. 
32-153 2-001 1-946 54°53 
Sedimented. 
Nitrogen as :-— 
Suspended Free : Chlorine. 
solids (dry). Ammonia. pee: 54-18 
9-977 1-991 1-429 








6225. 


OF BELFAST LOUGH. 


Regarding the sewage other than that discharged at the 
pumping station, the City Surveyor in his evidence before 
the Commission (February 16th, 1910) gave the following 
figures :— 


Daily Average Flow (Dry Weather). 


Gallons. 

Sydenham outlets’ - - - - - - 75,000 
Harbour estate and shipping - - - - 227,000 
Co. Down population - - - - - 144,000 
Co, Antrim population - - - . - 300,000 
Total - - - - - - 746,000 


Lanp Water ENTERING THE LouGH at BELFAST.— 
The City Surveyor also gave a figure for the amount of 
fresh water entering the Lough through the River Lagan, 
based (1) on the area of the watershed (excluding 5? 
square miles—the built upon portion of the city area) 
which amounts to 270 square miles; (2) the assumption 
that two-fifths of the total rainfall reaches the Lough ; 
and (3) that the average rainfall is 36 inches. 

His estimate as thus calculated gives a daily flow of 
154 million gallons, 

Dilution of the Seawater in the Upper Reaches of the 
Lough.—The capacity of that portion of the Lough which 
is situated within a line drawn from Cultra Pier to Macedon 
Point, between average low and high water, may be taken 
as being roughly 8,000. million gallons. The seawater 
entering this portion during one (average) flood tide—say 
6 hours—will be the above amount, less one-fourth of the 
combined daily flow of Lagan water and sewage, which is 
made up of :— 





Million 
Gallons. 
Sewage from Pumping Station - . - say 20 
Sewage from Sydenham, Harbour Estate, 
Co.’s Down and Antrim - - - -¥ 0-7 
Flow of the Lagan - - - - a  & 154 
Total - - - - - - 174-7 
And therefore the seawater entering during one tide :— 
Million 
Gallons. 
8,000 — ( = 43-1) say 7,956 


But the fresh water and sewage escaping during one 
complete tide (say 12 hours) will obviously be 43-7 x 2 = 
87:4. Therefore we have the ratio :— 

Seawater entering: Fresh water plus sewage escaping : : 

7,956 : 87-4. 
or in round numbers— 
706 : &. 
giving a theoretical dilution of the seawater by rather 
more than 1-1 per cent. sewage and fresh water 
combined. 

It will be seen from the analyses that the actual dilu- 
tion as measured by salinity, is, in round numbers, from 
ten to twenty times as great, indicating in all probability 
a more or Jess permanent zone of dilution and pollution, 
which oscillates with each tide and remains fairly uniform 
in composition. The actual figures are no doubt affected 
by the extent of the rainfall. 

Past ANALYSES OF THE WATERS OF THE LovGH.— 
One of us had made several series of analyses of these 
waters, during the years 1904-1905 for the Belfast 
Corporation, embracing in all about fifty samples.* Most 
of these were made on the Co. Antrim side and many in 
the direct flow of the sewage from the chute as traced 
by floats. If only those samples are taken into con- 
sideration which were collected within the boundary of a 
line drawn from Cultra Pier to Macedon Point, the average 
amount of ammoniacal nitrogen is about 0-04 parts per 
100,000—corresponding with 2 per cent. of Belfast 
sewage. 

In the year 1908 fresh analyses were undertaken for 
the Corporation—mainly on the Co. Down side between 


* The results of these are given in fullin Appendix VI. 
to the Commission’s fifth Report, pp. 234-261, 
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the city and Holywood. , Fifteen analyses were thus made 
and the mean result as regards ammoniacal nitrogen is 
rather over half the previous figure, corresponding there- 
fore with a pollution of about 1 per cent. of the Belfast 
sewage. The results as a whole were very uniform irre- 
spective of the state of the tide. 

ANALYSES MADE DURING 1909-1910.—After the Com- 
mission had taken up the question of Belfast and Green 
Seaweeds generally, it was considered advisable to supple- 
ment the above analyses by others and in July, 1909, 
a preliminary series of examinations was made of samples 


APPENDIX III. : 


collected in the neighbourhood of the chute at different 
depths. (Series A., Table XXXIV.) 

Owing to pressure of other work, it was not possible 
to take up this matter again until the following January, 
during which month and the next, four series of samples 
were collected and examined. They were drawn about 
2 feet below the surface, or less than this at low tide, 
as there was then in many of the localities barely enough 
water to float the boat from which as a rule the samples 
were collected. The samples of series 5 were collected 
in July, 1910. 


BELFAST LOUGH. 
SERIES A.—TABLE XXXIV. 


ANALYSES OF 24 Hours AVERAGE SAMPLES OF LOUGH WATER DRAWN HouRLY From A Boat ANCHORED A QUARTER OF 


A MILE FROM THE END OF THE CHUTE, BETWEEN 1.0 p.m. JULY 22ND, AND 12.0 Noon, JULY 23RD, 1909. 


SAMPLES WERE MIXED IN EQUAL QUANTITIES. 


THE 


(All results expressed as Parts per 109,099.) 





No. l. 


6 inches below 
the surface. 


No. 2. No. 3. 


Mid depth. 
Average, 
3 feet 5 inches. 


2 feet from 
bottom. 
Average, 7 feet. 


Ammoniacal nitrogen - - - - - 0-0176 0-0216 0-0280 
Albuminoid nitrogen - - - - . 0-0184 0-0208 0-0196 
- - - 18-50 18-60 18-84 


Chlorine (parts per 1,000) — - 


Remarks - 


- | Rather turbid with 


much suspended 
matter: mostly 
very fine. 


Similar to No. 1. 
Rather less floc- 
culent solid. 





BELFAST LOUGH. 
SERIES 1.—TABLE XXXV. 


Similar to Nos. 1 
and 2, but with 
more suspended 

matter than No. 2, 


SAMPLES OF WATER DRAWN ON WEDNESDAY, JANUARY 26TH, 1910, HicuH Water, Spring Tipe, 11.22 a.m. 


Air TEMPERATURE AT 11.25 a.m. —0°5°C. 


Licut Breeze rrom N.E. (WATER SMOOTH). 


(All results expressed as parts per 100,000 ; except when otherwise stated.) 










































































| 
No. 4. | No. 5. | No. 6. | No.7 No. 8. | No. 9. | No. 10.| No. 11. | No. 12. | No. 13. 
Seal Conns- | Old x: ‘ Tillys- | Gut in Old Conns- Seal 
Channel| water | Channel a ree burn Slob |Channel| water | Channel 
Time of Drawing: | 21:25 | 11-46 | 12.7 12.27 12.35 | 1245 | 14 1.7 1.30 cif oh38 
8: a.m. a.m. p-m. p-m. p.m p-m p.m. p.m. p.m, p-m. 
Temperature of sample | 2-5°C | 3-2°C 26°C 2-6° C edi soe 2, AO 2 LOW 1 Ose Cul ted so ac alae 
when drawn. 
Ammoniacal nitrogen 0-015 0-020 0-016 0-017 0-020 0-016 | 0-022 | 0-022 0-017 0-034 
Albuminoid nitrogen 0-020 | 0:020 | 0-019 0-018 0-029 0-022 | 0-020 | 0-033 | 0-020 0-031 
Dissolved oxygen taken 
up at 18° C in 5 days 0-30 0-15 oie 0-26 0-22 0-21 0°16 0°36 0:24 0:52 
(by Winkler Method) 
Chlorine (parts per | 17-00 17-08 15-46 15-92 15-68 15:32 {15-28 | 15-92 15-88 16:24 
1,000). 
Dissolved oxygen at sales — es 6-68 tks 6-€0 -- — — — 
4 p.m. (c.c. per litre) 
Jan. 26 (by Winkler 
method). 
Remarks. Slack Just | A little | A little | As No. 7} Some |A little} Not A little | Much 
* water. | ebbing. | fine sus-| fine sus- | No more | fine sus- | much sus- | fine sus- 
Ars poses Turbid | Fairly | pended} pended | sus- fibrous | pended| pended | pended | pended 
2) His? th with clear. | solid. | solid. penced | sus- | solid. | solid. | solid. | solid. 
“ Be much Not Inside | solid. | pended| Much | Flow | Strong | Strong 
cea fine sus-| much barracks | Outside | solid. ice | slightly | ebb. ebb. 
pended | sus- outfall. | barracks! Flow | floating| towards down 
solid. | pended outfall. | of ebb | by.- the the 
solid. | | tide Co. channel, 
parallel Down 
to shore. 
| shore. Wind 
S.E. 
Fresher. 
1 
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Nore sy Dr. W. J. Daxrn on SAMPLES OF SEDIMENT 
CoLLECTED ON FrEsRuARyY 8TH, 1910. 

(1) The solid matter in the water off Holywood which 
was collected by a silk net, consists almost entirely of 
animals and plants which were living at time of capture, 
Inorganic matter is present, but in very small quantity. 

The following species were represented :— 

Animals. 
Balanus nauplii (young of 
barnacle) 
Copepod nauplii 
Worm larvae (polychaeta) 


rock 
Common. 
Very common. 
Rather common. 


Copepod (adult) Common. 
Tintinnidae Fairly common. 
Foraminifera Rare. 

Plants. 
Diatoms Fairly common. 


The species present are :— 
Biddulphia mobiliensis and two other species. 
Asterionella. Chactoceros. 
Rhizosolenia. Thalassisthrix. 


APPENDIX III: 


Plant Remains. 


Not planktonic forms, impossible to say what the pieces 
are. 


Corresponds to water sample No. 31, Series 3. 


(2) The sediment from the last place visited (Seal 
Channel), which was present in such quantity that it 
could be obtained by decantation, consists almost entirely 
of inorganic matter and debris. It is, of course, impos- 
sible to compare the sediment obtained in this case with 
the former, because the catch taken with the net repre- 
sents the organisms from a much larger volume of water. 
Taking, however, this into consideration, there appears to 
be extremely little animal or plant life (excepting bacteria 
and small forms) in the water from the last station visited, 
The debris cannot be recognised as belonging to any 
particular form. The only recognisable organic matter 
consisted of some pieces of coniferous wood (match re- 
mains ?) and a nematode worm. 


Corresponds to water sample No. 36, Series 3. 





BELFAST LOUGH. 


SERIES 4.—TABLE XXXVIII. 


SAMPLES OF WATER Drawn Monpay, FEBRUARY 28TH, 1910. HiaH WaTER, Sprina Tipe, 1.11 p.m. 


AtR TEMPERATURE AT 1.40 p.m. 9°5° C. WIND FRESH. 


WatTER SMOOTH ON THE ANTRIM SIDE OF LOUGH, BUT CHOPPY TO ROUGH ON THE Down SIDE. 


(All results expressed as parts per 100,000 except when otherwise stated.) 





———_. 



























































| | . 
No. 37. | No. 38. | No. 39. | No. 40. | No. 41. |No. 42. |No. 43. | Wo. 44. | No. 45. No. 46, 
Off Off |Macedon Between xj nnecar Tillys- |Gutin} Old Conns- | Seal 
Green- Green- | Point. | Macedon = burn | Slob. |Channel| water Channel 
castle castle Point | | i 
South | North and | 
Victoria | 
Channel | . 
Time of Drawing. LAG Sh) 01255 2.15 2.20 2.55 3.10 3:25 3.40 5.0.°)| 6340 
p-m. p-m, p-m. p-m. p.m. p-m. | p.m. p-m. p-m. p-m 
Temperature ofsample | 5-4°C | 5:2°C | 54°C | 5:3°C 5:2°C. 4.5°4° C | 5-2°C | 51°C | GeO 4 5-aeae | 
Ammoniacal nitregen 0-022 0-030 | 0-011 0-012 0-014 | 0-013 | 0-017 | 0-016 | 0-017 0-037 | : 
Albuminoid nitrogen 0-028 | 0-029 | 0-016 0-019 0-014 | 0-022 | 0-013 | 0-016 | 0-020 | 0-028 — 
Dissolved oxygen |) | 
taken up at 27°C |- 0-33 | 0-30 0-13 0-06 0-11 0-12 | 0-12 | 9-09 0-18 0:24 — 
5 days (c). | 
Chlorine’ (parts per | 15-88 16-60 16-88 | 17-32 16-60 16:00 |16-S0 16-32 16-84 15-68 
1,000). | | 
Dissolved oxygen on | cla 6-97) f{ja7-0 ie | 
March Ist. (c.c. per |} 6-59 | 5-91 | 6-72 | 6-71 J 7-08} (jb 7-12f| 6-74 | 6-60 6-32 5-95 
litre) (b). | \le 6-67! 
Remarks. Rather Rather , Clear. | Consid- | Bright Similar} Similar, Slightly | Con- | Turbid 
turbid. | turbid. | Little | erable looking. to to turbid | siderable but not — 
; ) sus- | finesus- | Moderate} No. 41.! Nos. 41) with | amount | quitese 
pended | pended sus- and 42. more | of fine | much 
| solid, solid. | pended sus- sus- sus- 
| Water solids. pended | pended pended \ 
Oxygen determination rough. matter | solid. | solid | 
* “Methods :— than as No. 45 
(a) Gasometric. No. 43. | Tide | 
(6) Letts & Blake | ebbing . 
(volumetric). fairly 
(c) Winkler (volu- | fast. 
metric). | 














ROYAL COMMISSION ON SEWAGE DISPOSAL. 


BELFAST LOUGH. 


SERIES 5.—TABLE XXXIX. 


SAMPLES OF WaTER Drawn oN Monpay, Juty 187, 1910. Hiar WateER, Nnap Tips, 7.37 A.M. 


Dry WEATHER FOR 10 Previous Days. 


WIND FrResH, Nort Nortu-WEst. 


(All results expressed as parts per 100,000, except when otherwise stated.) 





103 


WATER RATHER RouGH. 



































No. 47. No. 48. No. 49. No. 50. No. 51. No. &2. * 
Between Outer End In North-West} South of End of Old 
Twin of Old Whitehouse | of Light- Lighthouse | Channel 
Islands Channel Roads house (As No. 48) 
Time of Drawing: 2.35 p.m. 2.55 p.m 3.5 p.m. 3°45 p.m. 4.5 p.m. 4.30 p.m. 
aati of sample when! 18-0°C 18-2° C iste 16-7° C 16-8° € Ly ar ef © 
awn. 
Ammoniacal nitrogen - 0-031 0-038 0-034 0-002 ° : 
_ Albuminoid nitrogen - - - 0-040 0-036 0-030 aie oan ae 
Dissolved oxygen taken up at 
18°C in 6 days (Winkler 0-23 0-16 0-17 0-05 0°07 0-06 
method). 
Chlorine (parts per 1,000) - 17-04 17-76 17-92 18-90 18-76 18-00 
Remarks. | Much Considerable | -Some Bright Not quite | Clearer than 
| suspended | suspended | suspended sample: so clear as No, 48. 
| matter. matter. matter : a little No. 56. 
| less than suspended 
No. 48. matter 





The figures for the fifty-two samples of Lough water which 
have been examined are given in Tables XXXV. to 
XXXIX. The first three series of samples were mostly 
drawn on the Co. Down side of the Lough and were 
intended to show the conditions at high water, half tide, 
and low water, respectively. Series 4 embraces a set of 
samples collected right round the upper part of the Lough 
‘from the corner between Greencastle and the pumping 
station reclamation bank, along the Antrim shore to 
Macedon Point, across to the Kinnegar and back to the 
Connswater and Seal Channel. (See Chart C.) 

The results of the analyses of these samples show that 
under winter conditions, the pollution in the upper reaches 

of Belfast Lough, as measured by the figures for the 
ammoniacal nitrogen, is equivalent to about 1 per cent. 

of Belfast sewage, thus confirming in general the work 
previously done by one of us which has been alluded to 
above. This degree of pollution is remarkably uniform 
over the whole area in question and does not vary greatly 
at different states of the tide. The only place where 
excessive pollution occurred was the Seal Channel, and 
there only at the last of the ebb tide. 

The samples drawn in the Old Channel were taken in 
order to ascertain whether there was a current of polluted 
water passing from the Seal Channel across the Victoria 
Channel towards the Co. Down shore at any state of the 
tide. The figures do not indicate that such a current 
exists, as the pollution in the Old Channel was not greater 
than that in the adjacent waters. It is quite possible 
that the sewage may pass across the Victoria Channel in 
this way, but it can only be in a state of dilution at least 

“as great as that which is found along the Co. Down shore 

from Tillysburn to the Kinnegar. Next to the Seal 
Channel, the greatest pollution was found in the mouth 
of the Connswater river which is admittedly badly pol- 
luted. The volume of this river is however so small, that 
it is unlikely that its flow can increase the pollution 
existing in this corner of the Lough to any appreciable 
extent. 

A point of considerable interest, in view of the results 
obtained in the experiments on the growth of Ulva in 
glass dishes and also for other reasons, is the degree of 
-“brackishness ” of the water over the sloblands and sand- 
banks. The average chlorine figures for Series 1, 2 and 
3 are 15-98, 17-72 and 13-67, respectively, and the general 
mean for all three combined is 15-84. If the chlorine 
in pure seawater is taken as 19-50, this general mean 
corresponds with a dilution of the seawater with 19 per 
cent. fresh water. 

The samples of Series No. 5 were drawn with the idea 
of ascertaining the extent of pollution in the old course 
of the Lagan, commonly known as the ‘“ Old Channel,” 
and also the extent of pollution at two points in the 
neighbourhood of the lighthouse. The positions at which 
these samples were drawn are marked on Chart C. 








It is noticeable that the figures for the ammonia and 
chlorine in the samples collected in the upper reaches of 
the Lough are higher than those found in the winter in 
Series 1 to 4. This was due, no doubt, to the dryer 
weather prevalent in July when the samples of Series 5 
were collected. ‘ 

The uniformity observed in the ammoniacal nitrogen 
of the winter samples is also evident in Series 5, practi- 
cally the same figure being found in Samples 47, 48 and 49, 

The absorption of dissolved oxygen bears little relation 
to the ammoniacal nitrogen, but would appear to depend 
largely on the amount of suspended matter present. 
Sample No. £2 is interesting in this respect, as it has the 
same figure for ammoniacal nitrogen as No. 47, but takes 
up only one quarter the amount of dissolved oxygen. It 
also illustrates the'effect of the flood tide very clearly by 
comparison with No. 48. Both of the samples collected 
near the lighthouse (Nos. 50 and 51) were very pure, and 
the chlorine figures indicate that they consisted mainly 
of seas water. 

Speaking generally, this series of results confirms those 
obtained in the preceding Series (1 to 4) and of the older 
analyses. 

CoNCLUSIONS. 

The results of these analyses show that the water over 
the Co. Down foreshore is polluted to the extent of from 
1 to 2 per cent. of Belfast sewage measured by the am- 
moniacal nitrogen figures. This degree of pollution exists: 
very uniformly all over the upper reaches of the Lough 
inside a line joining Macedon Point to the Kinnegar. 

The only places where greater pollution was found were 
in the mouth of the Connswater river and in the Seal 
Channel. In the latter the pollution on one occasion rose 
as high as 50 per cent. sewage, but this was due to direct 
discharge from the embankment valves, while recon- 
struction works were in progress. When the new tanks 
are completed and all the sewage discharged through a 
properly constructed chute, there should be no greater 
pollution here than in the upper reaches of the Lough 
generally. 

With the two exceptions mentioned in the tables, all 
the samples were well oxygenated, and from their general 
chemical character, were not likely to cause any direct 
nuisance. 


It is interesting to inquire whether a uniform pollution 
of the waters of the upper reaches of the Lough to the 
extent of from 1 to 2 per cent. of sewage (as found by 
analysis), coupled with diminution of salinity corre- 
sponding with an admixture of 10 to 20 per cent. of fresh 
water, are in accordance with the quantities of sewage 
and fresh water which the Lough actually receives. 

We have seen that the combined volumes of these 
latter, according to the available data, amount on an 
average to about 174-7 million gallons daily, of which 
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20-7 million gullons are sewage, and also that the theoreti- 
cal dilution of the seawater entering the upper reaches 
of the Lough is largely exceeded (Cf. p. 99). 


With a brackishness of 10 per cent. (7.e., assuming an 
admixture of 10 vols. of polluted fresh water with 90 vols. 
of pure seawater), the volume of sewage theoretically 
present in 100 volumes of Lough water should be 1-2 vols., 
thus :— 

V74:7 3 20-7 :: 10, 12 

The calculation is, of course, of a rough and ready kind 
and dozs not take into consideration variations in the 
relative volumes of river water and sewage induced by 
heavy rainfalls, etc., but, as is apparent, its results agree in 
rather a surprising way with those of the actual analyses. 
These results fortify us in the idea of an oscillating zone 
of pollution in the upper reaches of the Lough, which on 
the ebb tide loses at its seaward extremity a certain propor- 


5.—CHEMICAL ANALYSES OF SEAWATER 


‘Regarding the analyses which are next given, the 
following observations may be made :— 


Strangford Lough.—This, Lough is, roughly speaking, of 
about the same area as Belfast Lough and, like the latter, 
in its upper reaches, exposes at low water extensive sand 
and mud banks. The predominant marine vegetation on 
these is, however, Zostera marina or “‘ Sea Grass,” and not 
Ulva (as in the case of Belfast Lough). 


Strangford Lough receives very little sewage pollution 
as there are no towns of any large size on its shores. 
But on the other hand there is much natural pollution 
from rotting seaweeds, especially in the numerous bays, 
some of which like Reagh Bay, are almost landlocked. 
It was from a corner of this bay that Sample No. 2 was 
collected, where there was much rotting seaweed such as 
Zostera, ‘*‘ May Fog,” etc., which was very foul and caused 
a decided nuisance. It will be seen that this sample of 
water was rich in ammoniacal nitrogen and corresponded 


; TABLE XL. 


‘ ANALYSES OF SAMPLES OF WATER DRAWN ‘AT STRANGFORD LOUGH AND 


GIANT’S CAUSEWAY. 


(All results expressed as parts per 100,000.) 





a ee 


No. 1. 
From pier at 
Island Mahee, 

Strangford Lough. 


May érd, 1910. 
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APPENDIX III..: , 


tion of the polluted mixture, or in other words a certain 
fraction of the whole passes out to sea, while this becomes 
replaced, partly by seawater entering the zone on the 
flood tide and partly by sewage and fresh water entering 
the other extremity of the zone, both eventually inter- 
mingling. 


The late engineer to the Harbour Board (Mr. Giles) 
was of the opinion that the seawater entering the Lough 
formed two bifurcating streams somewhere near the 
lighthouse, which mingling with the polluted water, flowed 
along the two shores, thus giving rise to a more or less 
uniform mixture. A copy of the chart which he con- 
structed in support of these views is before us as we write. 


We do not know if this theory is correct, but if it is, 
it would certainly explain, to a large extent, the actual 
condition of affairs as indicated by the chemical analyses 
of the Lough waters. 


FROM SOME LOCALITIES NEAR BELFAST. 


in that factor with about one half per cent. of Belfast 
sewage, 


Strangford is remarkable for the number of its islands 
(of which it is said there are over 360), and Sample No. 1 
was collected from one of these, namely, Island Mahee, 
situated at the entrance to Reagh Bay. 


This spot was interesting as there was a fairly luxuriant 
growth of Ulva on some rocks which had been recently 
turned over to form a boat quay. It will be seen that 
this sample of water contained about three times the 
maximum amount of ammoniacal nitrogen which we have 
normally found in pure seawater, the maximum of 
albuminoid nitrogen and a medium amount of nitrate in 
relation to pure seawater. (See also p. 110 and Mr, 
Cotton’s Botanical Report, p. 126). 








Giant s Causeway.—For the conditions regarding Sampl 
No. 3, see Mr. Cotton’s Report, p. 127. 





No. 2. No. 3. 
From pools in the 
slob by side of road 
to Island Mahee.* 


Giant’s Causeway. 








May 3rd, 1910. May 8th, 1910. 


Ammoniacal nitrogen - - - - - 0-003 0-011 0-005 
Albuminoid nitrogen - - - - - 0-011 0-056 0-043 J 
Nitric nitrogen - - - - - - 0-006 — — ’ 
‘Remarks - = - - : - Clear bright sample Turbid, brownish, Very small sample. 





with a little fine 
| suspended matter. 


much suspended 
matter, chiefly 
decayed weed. 
Seaweed smell. 


Results unreliable. 





* This is where the nuisance arises from decay of Lnteromorpha prolifera. 


ROYAL COMMISSION ON SEWAGE DISPOSAL. 


6.—THE ANALYTICAL CHARACTERISTICS OF PURE SEAWATER. 


It is obviously of importance in relation to the Ulva 
problem to know the characteristics of pure seawater, as 
shown by chemical analysis, and, as regards Belfast in 
particular, those of the pure seawater entering the Lough, 
and the following investigations have been made with 
that object. 


It is scarcely necessary to say that all the constituents 
of the tissues of Ulva are present in pure seawater, some 
of them, however, in only minute quantities. It is, indeed, 
well known that seaweeds have the power of accumulating 
relatively large quantities of certain elements in their 
tissues, even when these are present in such traces in 
seawater that they cannot be detected even in consider- 
able volumes of it by the ordinary chemical tests. Iodine 
is a good example of this, for while it is extremely diffi- 
cult to detect it in seawater, it forms a sufficiently large 
proportion of the ash of certain seaweeds to enable its 
extraction, even by methods which may now be con- 
sidered as more or less primitive, to be commercially 
profitable. Iodine has recently been detected in Ulva in 
small amount while phosphorus is present to the extent 
of over 0-1 per cent., yet while that element is no doubt 
present in pure seawater, we have been unable to detect 
it in two litres of seawater from the Irish Channel.* The 
analyses of Ulva given on pp. 93-97 of this Report show 
that nitrogen can be present in very varied proportions, 
depending apparently on the degree of pollution of the 
water in which the seaweed grows. We have examined 
eighteen samples of water (Series A.) collected about 
3 miles outside Blackhead (which, as elsewhere stated, 
forms the northern extremity of Belfast Lough) and 
four samples drawn much farther out in the Irish Channel 
(Series B.). 


In all these samples, determinations were made of the 
nitrogen as :— 
(1) Free ammonia. 
(2) Albuminoid ammonia. 
(3) Nitrates. 


The following results were obtained :— 
TABLE XLI. 
ANALYSIS OF PURE SEA WATER. 
Serres A. 


Samples collected about 3 miles outside Blackhead, the 
northern extremity of Belfast Lough. 


(All results expressed as parts per 100,000.) 





























| Nitrogen Nitrogen as Nitrogen 
Sample. as Free Albuminoid | as Nitrate. 
Ammonia. Ammonia. | vey 

1 0-0000 0-007 0-005 
2 0-0002 0-007 0-006 
3 0-0014 0-006 0-007 
4 0-0003 0-010 0-006 
5 0-0000 0-009 0-004 
6 0-0005 0-007 0-003 
7 0-0004 0-008 0-004 
ri .8 0-0006 0-011 0-003 
9 0-0002 0-008 0-005 
10 0-0009 0-008 0-004 
0-0000 0-008 0-009 
12 0-0002 0-008 0-003 
13 0-0000 0-008 0-004 
14 0-0000 0-004 0-003 
15 0-0000 0-005 0-003 
16 0-0000 0-008 — 
17 0-0008 0-005 0-002 
18 0-0004 0-005 0-006 

Means - -, 0-00033 0:0073 0-0045 
Maxima- -| 0-0014 0-011 0-009 
Minima - -' _0-0000 0-004 0-002 





* The water was evaporated to dryness with excess of 
nitric acid, the residue dissolved in water and again evapor- 
ated to dryness with excess of ammonium molybdate and 
nitric acid. No trace of a yellow colour or precipitate could 


then be seen. _ 


6225. 


Series B. 


Samples collected in mid-channel from the Be!fast-- 
Heysham steamers. 


(All results expressed as parts per 100,000.) 





| | 


1 0-0000 | 0-007 0-009 
2 00000 0-010 0-003 
3 0:0038 = =6|—s« 006 iy 
4 (6°0015 | 0008 a 


| 


The following remarks may be made on these results :— 





Free Ammonia.—It will be seen that the amount of this 
factor (in Series A. at least), ranged from zero to 0-0014, 
the mean being 0-00033. We have satisfied ourselves that 
free ammonia is apt to increase on keeping samples of 
pure seawater, a fact which has given considerable trouble 
in certain of our experiments. A specific example will 
illustrate this increase :— 


A sample of the A. series contained 0-0004 parts per 
100,000 when drawn, but after keeping it for a month 
in a stoppered stone jar in the laboratory, the amount 
rose to 0-001. 


We have some grounds for believing that this increase 
in ammoniacal nitrogen is due to the decay of the minute 
organisms which constitute the plankton found both in 
fresh and seawater. Thus in the case referred to, on 
emptying the jar containing the sample, much suspended 
matter was found. 


On the other hand, a sample of seawater drawn from 
the same locality about a month later and kept for five 
weeks in the laboratory, showed then 0-004, while a 
sample passed through a Pasteur-Chamberland filter and 
kept for the same time, showed precisely the same amount. 
In this case any notable quantities of plankton were 
probably absent, as the original water sample contained 
very little suspended matter. As this question is of some 
importance and the evidence recorded above is not suffi- 
cient for definite conclusions to be drawn, further experi- 
ments have been made which we shall refer to later. 


Albuminoid Ammonia.—It will be seen that on an 
average the amount of this factor in Series A. was about 
twenty-two times as great as that of the free ammonia 
(mean of albuminoid nitrogen 0-0073, maximum 0-011, 
minimum 0-004), and the question arises as to how much 
of this is due to living organisms, and how much to dis- 
solved nitrogenous compounds. Experiments on this 
matter will be described in this section under Plankton. 


Oxidised Nitrogen.—We have satisfied ourselves that 
nitrates were present in the majority of the samples of 
pure seawater examined by us. In certain of these, 
oxidised nitrogen was tested for qualitatively, and its 
presence was at once indicated either by the blue tint 
which was produced when some of the water was added 
to 2 per cent. solution of diphenylamine in strong sulphuric 
acid, or by the brucine test. 


Regarding this latter, 25 c. ¢. of the seawater placed in 
a porcelain dish along with a few drops of brucine sulphate 
solution and 25 ec. ec. of strong sulphuric acid added, showed 
the transient pink colour quite distinctly and a well 
marked yellow tint afterwards, which was permanent for 
24 hours, while in a comparison experiment with the 
game quantities of distilled water (in place of seawater) 
and of reagents, the mixture remained colourless, 


The oxidised nitrogen was determined by the zinc- 
copper couple, in lack of a better method, and while it 
is possible that the determinations were affected by the 
effect which Purvis and Courtland have described in 
relation to the breaking down of the organic matter by 
the couple, with evolution of ammonia,* the error if 
introduced at all, was probably minute and sufficiently 
constant to render the results strictly comparable with 
each other.T 


“* Phil. Soc. Proc. Cambridge., Vol. XIV., Part V. 
+ The accuracy of the zinc-copper couple method for deter- 
mining nitrates in seawater was tested as described on p. 120, 


O 
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With regard to nitrous nitrogen, the meta-phenylene 
diamine test used in its estimation is not nearly so delicate 
as the zine-copper couple method used for estimating oxi- 
dised nitrogen, whether in the form of nitrates or nitrites, 
nor as delicate as the two qualitative tests mentioned above. 
The smallest amount of nitrous nitrogen that can be 
estimated (without concentration of the sample) by the 
meta-phenylene diamine method is 0-01 part per 100,000, 
while 0-005 can be detected as a “trace.” If nitrous 
nitrogen is present in less than this amount, it would be 
reckoned as nitric nitrogen by the zinc-copper couple 
method, by which as little as 0-002 parts per 100,000 may 
be determined, though the accuracy of the estimation 
may be affected by the Purvis-Courtland effect, if organic 
nitrogen is also present. 


In searching for a more delicate method for the estim- 
ation of nitrites, we found that 0-001 part of nitrous 
nitrogen per 100,000 added to pure seawater, either in the 
form of potassium nitrite or produced by the aerobic 
fermentation of sewage and seawater in the laboratory, 
ean be readily detected when 50 c. c. of the water are 
tested with potassium iodide, starch and dilute sulphuric 
acid. In pure seawater (A. series), these reagents gave 
no trace of-colour. We are of the opinion therefore that 
the small quantity of oxidised nitrogen in pure seawater 
is present in the form of nitric nitrogen. 


APPENDIX III. : 


Plankton.—The amount of this in pure seawater, we 
are informed by zoologists varies considerably from time 
to time, and certainly in such samples as we have ex- 
amined the amount of suspended matter varied greatly. 

It occurred to us that a chemical estimate of the amount 
of plankton might be arrived at by analyses of samples 
before and after filtration through a Pasteur-Chamberland 
(or Berkefeldt) filter. The amount of plankton would then 
at least be indicated by the loss in albuminoid nitrogen 
in the filtered sample, and quite possibly the ammoniacal 
nitrogen might also be affected, as it is by no means 
inconceivable that the juices of the minute organisms of 
which this material consists, may contain ammoniacal 
compounds. 


And further, if plankton on decaying gives rise to 
ammonia, on keeping the unfiltered samples the ammonia- 
cal nitrogen should rise (as we had indeed found to be 
the case), while that of the filtered samples should not. 


The following experiments were made, in which rather 
over a litre of the seawater in each case, was passed 
through a Pasteur-Chamberland filter (previously heated 
and washed by passing ammonia-free water through it 
until all traces of ammonia were removed). Samples of 
the unfiltered and filtered seawater were then analysed, 
while duplicates were kept in stoppered bottles for a week 
and then again analysed. The results were as follows :— 


TABLE XLII.—SAMPLES OF SEAWATER FROM THE IRISH CHANNEL. 


A.—As CoLLtecteD ; B.—Artrer FIvtratTion TuroucH A PAsTEUR-CHAMBERLAND FILTER; AND C.—ArrER 
Kerrinc Boru THE FILTERED AND UNFILTERED SAMPLES FOR A WEEK. 





























Unfiltered. Filtered. 
When Collected. After a Week. When Collected. After a Week. 
Nitrogen as :— 1* 2* 3f 1* Q* ah 1* Q* 3f 1* Q* 37 
Free ammonia - | 0:0135 0-00175 00038) 0-012 0-00575 0:009 | 0-014 0-0015 0°003 | 0:014 0-0015 0:003 
Albuminoid am- 
monia - - | 0-012 0-009 0:006 | 0-009 0-008 0003 | 0:006 0-006 0:004 | 0-006 0-006 0004 
Nitrate - - | 0-002 0-000 — 0:005 0:0075 — 0-002 0-000 — 0-002 0-0025 — 





* rom Blackhead. 


It will be seen that in samples Nos. 2 and 3, the free 
ammonia showed a distinct increase after keeping the 
original samples for a week, while No. 1 (from Black- 

ead) contained a very considerable amount of free 


+ From mid-channel. 


ammonia when first analysed, and this remained practi- 
cally the same after 7 days. As was expected the 
candle-filtered samples showed no change in either free 
or albuminoid ammonia on keeping. 





ay. 7._ANALYSES OF SOME OTHER SAMPLES OF SEA WATER. 


It may be useful to give in this part of our report the re- 
sults of the analyses of some samples of seawater collected 
by the Commission in September 1910, during an investiga- 
tion which they made in relation to the growth of Ulva in 
certain localities in the south of England, because (1) some 
of the samples of Ulva collected by them were examined 
by us in Belfast; (2) we subsequently visited some of 


these localities along with Mr. Cotton and also collected 


samples of seawater and Ulva from one of them, viz., 
Studland Bay ; and (3) because the Ulva we then collected 
has been the subject of certain experiments which we 
describe on p. 118. It will be seen that several of the 
samples collected by the Commission correspond in com- 
position with seawater from the Irish Channel and notably 
one from Swanage (first sample), and those from Stud- 
land Bay. 


OF 
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108 APPENDIX III.: 


TABLE XLIV. 


SAMPLES OF STUDLAND BAY WATER COLLECTED BY MR. COTTON AND OURSELVES IN NOVEMBER, 
1910. 


(The samples were analysed by Dr. McGowan.) 


(All quantities expressed as parts per 100,000.) 





Drawn at Dead Low 
Water in Pool on Sands 
below Tea Shanty, just 
N. of a Small Fresh 
Water Stream. 








Studland Cliff. From a 
Rock Pool where Ulva 
was growing. 


Studland Cliff. Another 
Pool near the Pilot’s 
Path. Fed by Drainings 
from Rotting Seaweeds. 








Ammoniacal nitrogen - 0-001 0-002 0-002 

Albuminoid nitrogen - 0-015 0-006 0-035 

Nitric nitrogen - - 0-052 0-180 6-010 

Chlorine - - 1592 1250 1856 

Solids, by centrifuge 8-4 3-2 19-0 

Oxygen, when analysed - 0-92 0-88 0-69 

Oxygen taken up in 5 days - 0-15 0-06 0:38 

Remarks - - - Rather opalescent. Bright. Clear. Trace | Brown and turbid. Lot 

Considerable suspended of suspended matter. of fine brownish sus- 

matter No smell. No smell. _ pended matter. Strong 








fishy smell. 











8.—ANALYSES OF MUDS DRAWN FROM THE SLOB LANDS AND FOR COMPARISON, AN ANALYSIS 
OF A SAMPLE OF SEWAGE SLUDGE TAKEN FROM THE SEDIMENTATION TANK AT No. 2 PUMPING 
STATION. 


As it had been frequently asserted that the nuisance 
arising from the sloblands was due to sewage matters 
deposited on them or held there entangled in the rotting 
seaweed, samples of the black mud were drawn at various 
places, some on the Co. Down foreshore and some in the 
neighbourhood of the chute (See Chart C.). It was con- 
sidered that by analysing these and comparing the results 
with those obtained from a sample of sewage solids, 
evidence might be obtained as to the main constituent of 
the mud on the Co. Down sloblands: whether, that is, it 
was as suspected, decayed Ulva or was sewage deposit. 

The figures obtained from these samples are given in 
the following tables, 


Although the results are not so distinctive as might be 
wished, the chief point brought out by the figures is 
the high sulphur content of the muds on the Holywood 
and Connswater banks compared with the other samples 
of mud and with sewage sludge. These banks are the 
chief nursery of the Ulva. Fresh Ulva taken from the 
sloblands contains over 4 per cent. of sulphur (See p. 93. 
of this Report), but sewage sludge contains only 0-46 per 
cent. This indicates that the mud on the Holywood and 
Connswater banks is largely composed of decayed Ulva 
and not, as has been alleged, of sewage solids. 


ine ke 


ROYAL COMMISSION ON SEWAGE DISPOSAL. 


TABLE XLV. 
BELFAST LOUGH, 
Mups. 
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Mud which passed through 
a Sieve, 1 mm. mesh. 


Residue on Sieve, 





Sample. Percentage | Percentage 


Calculated | Calculated | Percentage 


on Original | on Sample 
Wet Dried at 
Sample. 100°C. 


No. 1 - Sample of decomposed and decomposing 18-45 19-9 
Ulva latissima from Holywood Bank. 
The Ulva was probably deposited on 
the Bank during July and August,1909. 
Taken September29th,1909 ; keptinice. 

Examined October llth, 1909. Black 
thick mass of fragments of dark green 
leaves, with some fine mud and grit 
(sand); alkaline; much sulphuretted 
hyrdogen. 

No,2 - Mudon bank off the mouth of the Conns- 34-7 99-1 
water, Supposed to be sewage sludge, 
but probably Ulva mud. Taken Sep- 
tember 29th, 1909; kept in ice. 

Note.—The bank off the mouth of 
the Connswater is the main nursery | 
of the Ulva. 

Examined October 13th, 1909. Black, very 
thick mud; odour of spent sea-weed ; 
slight smell of sulphuretted hydrogen ; 
alkaline. 

No.3  - Mud dredged from the side of Victoria 34-56 99-6 
Channel, opposite No. 10 Buoy, close to 
the Red and White Buoy, near the 
entrance to Musgrave Channel. Taken 
12.30 noon, September 30th, 1909. In 
ice October 4th. 

Examined October 20th, 1909. 

No,4 - Surface mud (about 1 inch deep) on slob- 39-81 91-0 
land close to the side of chute, three- 
quarters of a mile from the inlet end. 
Taken 6.15 p.m., October Ist, 1909. 
In ice October 4th, 1909. 

Examined October 15th, 1909. Black, 
fairly fluid sludge (7.e., compared with 
Nos. 1 and 2); strong septic smell ; | 
much sulphuretted hydrogen; some 
white deposit on surface (probably 
sulphur). 

No.5  - (Sewage sludge)? Mud 6 inches below 46-14 86-4 
surface on slob-land, close to side of 
chute and three-quarters of a mile 
from the inlet end. Taken 6.17 p.m., 
October Ist, 1909. In ice October 4th. | 

Examined October 19th, 1909. Com- 
pared with 4 apparently a good deal | 
of sand in this sample. Quite black, | 
very thick, smelling strongly of | 
sulphuretted hydrogen. Sampled in | 
basin because of thickness. 




















Calculated 
on Original 


4-63 


0-30 


0-11 


3°94 





Sample. 


Percentage 
Calculated on Sample 
Dried at 100°C. 


20-1. 
Undecomposed 
weed 13-4 per 
cent.; Bivalve 6-7 
per cent. 


0-9. 
Chiefly undecom- 
posed weed, 





0-4. 
Very small residue, 
partly Ulva, green 
and brown. 


9-0. 
Chiefly shellfish, 
conchiform, 2 to 3 
mm. long. A few 


} rather large frag- 


ments of Ulva, 


13-6. 

Some short straw- 
like pieees; oat 
husks, fragments 
of wood, coal, a 
fewsmal shellfish 
(2 to3 mm. long). 
Some weedy 
debris. Appar- 
ently no Ulva. 








Note.—The determinations and notes in this table were made in Dr. McGowan’s laboratory at Ealing. 


TABLE XLVI. 
Munps ann SLuvae. 























| 
‘ = | 4 | 
E a 5 ° 
= i a E 
Parts per cent. 3 3 = DS 
Samples Dried at 100° C, = a e ae 
3 e 3 gs 
ee iS) > em 
No. 1 No. 2 No. 3. No. 4. 
Matter volatile on ignition - - - - 9-85 10-73 7°72 5-40 
Kjeldahl nitrogen - - : - - - 0-51 0-38 0-40 0-35 
Silica and grit - - - - - - 77-64 67-54 72:18 81-44 
Ferric oxide - : - : - : 5 2-90 5-17 4-34 2-96 
Sulphur - : - - : - - 0-98 1-39 0-47 0-44 
Equivalent to sulphuric anhydride (S03) _ - 2-45 3°47 1-17 1-10 
Phosphorus - - >uy RAs - - 0-09 0-17 0-11 0-08 
Equivalent to phosphoric anhydride (P, 0;) - | 0-20 0-32 0-26 0-19 

















on 
Es 
gaAs 
© Oo 
3 we eS D 
ce | 8p 
om ey Ces 
oT + 2, 
o Sp ag 
A= en g.95 
no eee A 
Os 
No. 5 No. 6 
11-15 60°25 
0-42 2-94. 
71-66 26-49 
5-80 1-81 
0-44 0-46 
1-09 1:15 
0-09 0-22 
0-20 0-51 
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SAMPLES OF MuD FROM STRANGFORD LOUGH. 


These samples may be compared with those taken in 
Belfast Lough, as being from a locality where there is no 
sewage pollution. 

Sample No. 7 was taken from the shore near the boat 
pier at Island Mahee. Ulva was growing on the rocks 
near by. The water was clear. 

Sample No. 8 was taken from a very shallow backwater 
hardly covered at high tide, where a considerable nuisance 
is caused in summer from rotting weed—in this case not 
Ulva but Enteromorpha prolifera. 


APPENDIX III. : 





Sample No. 7. | Sample No. 8. 


Parts pier cent. 





Kjeldahl nitrogen - 0-39 0-29 
Matter volatile on igni- 
tion - - - - 10-30 9-34 


These figures are very similar to the samples Nos. 1, 
2, and 3 from Belfast Lough. They are slightly less 
nitrogenous, but the organic matter is about the same. 


9.—THE CHEMICAL CHANGES OCCURRING IN SEAWATER POLLUTED WITH SEWAGE, COMPARED 
WITH THOSE WHICH TAKE PLACE IN CORRESPONDINGLY POLLUTED FRESH WATER. 


f It may be mentioned that some years ago, one of us in 
collaboration with others published the results of a series 
of experiments on the chemical changes occurring in 
mixtures of seawater with 1 per cent. sewage (a) in closed 
and (6) in open vessels, at a fixed temperature,* but that 
while certain of the results obtained were sharply defined, 
such as in (a) the relatively rapid loss of dissolved oxygen 
and gain in carbonic anhydride, others were less so: and 
that whereas there appeared to be distinct evidence of 
nitrification in both cases, the process seemed to take 
place much less rapidly than in similarly polluted fresh 
water, but no direct comparative experiments were made 
on the latter point. 

It may be mentioned that the 1 per cent. mixture was 
decided upon as representing a proportion of sewage not 
likely to be exceeded in most cases of seaside pollution, 
at a reasonable distance from the outfall. 

For several reasons which we need not specify, it 
appeared desirable to continue and amplify this work in 
connection with the ne peviesacns which form the subject 
of this report. 

Three series of experiments have been made with 1 per 
cent. mixtures of (Belfast) sewage and both fresh and sea- 
water, under the following conditions :— 

1. In completely filled and stoppered bottles at 65° F. 
for five days. 

2. In completely filled and stoppered bottles at 80° F. 

3. In completely filled and stoppered bottles at tem- 
peratures of 60°, 70° and 80° F. 

In all, nearly 300 separate determinations were made, 
so that the work was laborious. 





» * Letts, Blake, Caldwell and Hawthorne, Proc. Roy. Soc. 
Dublin, Vol. IX. (N.S.), Part III., No. 24. 


ae 


1 Per Cent. Betrast SewacGe MIxED WITH: 


The results are given in the three tables following :— 
TABLE XLVII. 
PRELIMINARY SERIES—1. 


ONE PER CENT. BELFAST SEWAGE* MIXED WITH (a) TaP 
WaTER; AND (b) SEAWATER. INCUBATED IN 
STOPPERED AND COMPLETELY FILLED BOorTTLEs 
AT 65° F. (18.3° C.) FoR FIVE DAYS. 


(Dissolved gases expressed as cc. per litre at N.T.P. 
Other quantities as parts per 100,000.) 





Tap Water Mixture. 
Ammoniacal nitrogen - - - - 0-017 
Albuminoid nitrogen - - 0-014 
Dissolved Oxygen (Winkler) 4 biatt - 6:2 
Dissolved Oxygen (Winkler) after 5 days 4-7 

Seawater Mixture. / 
Ammoniacal nitrogen - . . - 0-030 
Albuminoid nitrogen - - 0-013 
Dissolved Oxygen (Winkler) at st we - 5-0 
Dissolved Oxygen (Winkler) after 5 days 3:6 








* The sewage was screened and settled (but not paper 
filtered) in this and the three subsequent series of exper iments. 

+ Distilled water when saturated with air at 18°C. and 
760 m.m. contains, according to Dittmar 6-76 c.c. per litre. 

t The figure for sea-water under the above conditions is 
5*51 c.c. per litre. 


TABLE XLVIII.—SERIES. 2. 
(a) Tap WarTER ; 


AND (b) SeawaTER. THE MIXTURES 


SATURATED witH Arr AT 80° F. anpD INcUBATED IN FULL AND STOPPERED Borttes. 

















(Dissolved gases expressed as c.c. per litre at N.T.P. Other quantities as Parts per 100,000.) 











Tap Water Micture. When After After After After Tap Water mee a — 
Mixed. 24 hours. | 4 days. 7 days. 35 days. | alone. oe 
after 35 days. 
Ammoniacal N itrogen - 0-018 0-021 0-026 0-023 0-006 0-0002 0-0016 
Albuminoid Nitrogen - - 0-019 0-021 0-024. 0-022 0-014 0-0106 0-018 
Nitric Nitrogen - - - = = ee a 0-032 _— 0-018 
Carbonic pana rae 32-203 31-780 33°751 33-468 — —- 34-637 
Nitrogen - ed 12-133 12-050 12-042 11-924 2355 = 12-504 
Oxygen - . 6-036 6-080 4-929 4-832 — == 2-608 
Oxygen (Winkler)—Volu- 
metric - - - - 5-81 5-44 4:87 4:55 1-19 5°77 2-43 

A Sea Water 

Sea Water Mixture. pond iaee! alone 

onsen after 35 days 
Ammoniacal Nitrogen - 0-030 0-023 0-022 0-023 0-026 0-004 0-009 
Albuminoid Nitrogen - 0:018 0-021. 0-021 0-013 0-011 0:007 0-011 
Nitric Nitrogen - - - — — — — 0-016 — 0-010 
Carbonic Saker hss. 47-306 47-813 47-798 48-508 49-918 — 48-701 
Nitrogen - metiic 10-374 10-264 10-305 10-139 10-121 — 10-24 . 
Oxygen - : 5-127 4-512 3-740 3-408 1-265 — 1:781* 
Oxygen (Winkler)—Volu- 
metric - = : : 5-01 4:28 3°66 3°47 1-21 4-71 2-25 





* Indirect determination, as gas was lost after absorbing CO,. 


vulume of N. from the gas left after absorbing CO,. 








The calculation was made by subtracting the mean 
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APPENDIX III. : 


The following general conclusions seem warranted from the results of these experiments :— 
(a) Free Ammonia.—In each of the three series, the analyses of the original mixtures show a distinctly greater 


yield of free ammonia in those containing seawater than in those containing tap water. Thus :— 











Seawater Mixture. Tap Water Mixture. Ratio of Free Ammonia 
N. as Free Ammonia. N. as Free Ammonia. in Seawater Mixture to 
that in the Tap Water 
(Parts per 100,000.) (Parts per 100,000.) Mixture. 
Series 1 - : - - - 0-030 0-017 176 : 100 
ay - - - : - 0-030 0-018 166 : 100 
55 - - - - - 0-041 0-035 BT 7 2100 




















Probably this effect is due to the action of the alkaline 
salts in the seawater on the nitrogenous matters of the 
sewage.* Obviously, this is a point of considerable 
importance when interpreting the results of analyses of 
polluted seawater samples, for if the amount of free 
ammonia be taken as the index of sewage pollution, as is 
frequently done, a given sample of seawater may appear 
to be much more highly polluted than a sample of fresh 
water containing the same proportion of sewage, and it 
may be nearly twice as much. 

(b) Albuminoid Ammonia.—This did not diminish by 
more than about one-third of the original amount in 
either of the series after an interval of five to six weeks. 
Both the fresh and seawater mixtures behaved similarly 
- as regards this factor, and temperature did not appear to 
exercise much influence on it in either mixture. : 

(c) Dissolved Oxygen.—The rate of disappearance of 
dissolved oxygen in four or five days at temperatures 
between 60° to 80° F. was very similar for both the sea 
and fresh water mixtures. Thus :— 


Dissolved Oxygen disappearing in cc. per litre at N.T.P. 























Tap Water | Seawater 
Mixture. Mixture. 
(1) 1-5 1-4 5 days at 65° F. 
(2) 1-1 1-4 ee a ae 
1-2 16 Ge 5,1, GOS By 
3) | 1-9 1-8 Buedies a aD me, - 
2:4 2:0 OD Mia eaee ee 








These results have a certain amount of importance, as 
it has been suggested that the salts of seawater interfere 
with the growth and inhibit at an early stage the develop- 
ment of the organisms present in sewage. | 


There is good reason for believing that disappearance of 
dissolved oxygen in polluted waters is largely, if not 
entirely due to micro-organisms: the process, in its earlier 
stages being analogous to respiration,and as a consequence, 
the oxygen becoming converted to a considerable extent 
into carbonic anhydride (as was indeed proved to be the 
case in our experiments), and if this is so, the disappearance 
of dissolved oxygen is an index to bacterial activity, which 
was therefore considerable in the periods mentioned above, 
and was practically the same in both the sea and fresh 
water mixtures. We are therefore of the opinion that the 
salts in seawater do not inhibit the first or “ carbon” 
stage of fermentation occurring in such water when 
polluted. 


The disappearance of dissolved oxygen after five or six 
weeks was distinctly greater in the tap water than in the 
seawater mixtures. Thus :— 


Dissolved Oxygen disappearing in cc. per litre at N.T.P. 














Tap Water | Seawater 
Mixture. Mixture. 
(2) 4-6 3°8 5 weeks at 80° F. 
3°3 2°8 6 A 60° F. 
(3) {43 2:9 Baw S570? B, 
5-2 4:5 6 oy BBO 











* Reports of Royal Commission on Sewage Disposal, 
Cd. 1886, TV., Methods of Analysis, p. 59. 


But it must be recollected that seawater saturated with 
air at a given temperature contains less oxygen than 
fresh water similarly saturated. Thus :— 

One litre of seawater saturated with air at 60° F. and 
760 mm. contains 5°8 cc. dissolved oxygen at N.T.P. 

One litre of distilled water under the same conditions 
contains 7°2 cc. 

Distilled water therefore contains over 22 per cent. more 
dissolved oxygen under these conditions than seawater. 

But apart from this, the more rapid disappearance of 
dissolved oxygen from the tap water mixture is probably 
to be explained by differences in the behaviour of the two 
mixtures in respect of the second or “ nitrogen”’ stage of 
fermentation which occurs in polluted waters.* 

(d) Nitrification.—Thus, nitrification occurred to a 
decidedly less extent (under the conditions of these ex- 
periments) in the seawater than in the tap water mixtures. 
In the latter it commenced about the fourteenth day and 
was practically complete (in relation to the free ammonia 
originally present) in five weeks. While, on the other 
hand, the most favourable result with the seawater was 
the nitrification of less than one-half the free ammonia 
originally present. 

Oxidised nitrogen was determined by the zinc-copper 
couple in all the samples, and while it is possible that the 
results in the case of the seawater mixtures were influenced 
by the Purvis-Courtauld effect, already referred to, the 
error, if introduced at all, would probably be the same in 
all the determinations, and would therefore, not affect the 
results in relation to the gain in nitrates. (See p. 120.) 

G. Fowler t+ concluded that only the stage of nitrite 
formation is reached when seawater is incubated with 
sewage sludge, even after seven months. Adeney { (loc. 
cit.) came to the same conclusion in comparative experi- 
ments with 20 per cent. mixtures of sewage and tap water 
on the one hand, and seawater on the other, the experi- 
ments being carried out under aerobic conditions over a 
period of fifty-three days, while Purvis, in collaboration 
with others,§ also observed the production of nitrites in 
incubated samples of seawater polluted with sewage. 

A careful examination was made at the end of the 
experiments in Series 3 for nitrites in all the samples, but 
we could only find what we have recorded as “ doubtful 
traces” in two of the seawater mixtures. || As this matter 
is one of some importance, and the results obtained in the 
above experiments were not conclusive, further experi- 
ments were made which we shall describe presently. 

(e) Effects of Temperature.—Regarding the effects of 
temperature on the nature and speed of the chemical 
changes occurring in the polluted mixtures experimented 
with, there can be no question that the amount of dis- 
solved oxygen disappearing was greatest throughout the 
experiments at 80° F., the highest temperature employed, 
least at 60° F., the lowest temperature, and intermediate 
at 70° F., in both the seawater and fresh water mixtures. 








* Adeney (Appendix VI. to Fifth Report of Royal Com- 
mission on Sewage Disposal, p. 55) experimented with 20 per 
cent. mixtures of sewage with both tap and sea-water under 
aerobic conditions, and his results in relation to the absorption 
of dissolved oxygen agree to a considerable extent with those 
obtained by us. 

+ Appendix VI. to Fifth Report of Royal Commission on 
Sewage Disposal, p. 555. 

t Ibid., p. 436. : 

§ Paper read before the Section of Hygiene at the Inter- 
national Congress of Applied Chemistry, London. 

|| See remarks on p. 106, relative to the delicacy of the 
different tests employed for detecting and estimating nitrites, 
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But it is difficult to say whether nitrification was pro- 
moted or retarded by increase of temperature. 

In the third series of experiments with the tap water 
mixture, the latter effect was observed, while with the 
seawater mixtures, the results were irregular and the 
experiments not continued long enough to be conclusive.* 
At the highest temperature, the exhaustion of the oxygen 
by the “carbon fermentation” was quite possibly too 
great to allow of the subsequent “‘ nitrogen fermentation,” 
and also the amount of dissolved oxygen originally present, 
was lowest. 

At 60° F. not only was more oxygen present originally, 
but the results show that after a fortnight or so, both 
kinds of fermentation proceeded together, so that it is 
conceivable that the relative powers of the two classes of 
micro-organisms concerned were more evenly balanced. 
If such were the fact, it may involve a practical point of 
some importance, for in the case of a water continuously 
polluted in warm weather, the whole of the available 
oxygen may be used up in carbon fermentation as fast as 
the water is naturally aérated, and nitrification as acon- 
sequence be impeded. 

In colder weather, on the other hand, nitrification may 
proceed more rapidly or with greater ease. 

The fact that green algae are most abundant in water 
at the time of the year when the former conditions prevail 
may perhaps be a provision of Nature’s to balance mat- 
ters, since by the absorption of ammoniacal nitrogen these 
algae would prevent, an excess of unoxidized nitrogen from 
accumulating in the water, while the algae would also 





* Purvis, McAlister and Minnett (loc. cit.) express the 
opinion that “‘ nitrifying organisms do not work efficiently in 
the presence of warmth,” but, on the other hand, nitre occurs 
abundantly in hot countries. 


113 


arrest or prevent putrefactive changes by supplying an 
abundance of dissolved oxygen. 

In view of the somewhat doubtful results obtained on 
the one hand in the experiments just described, as regards 
the formation of nitrites and nitrates in the seawater 
mixtures, and of the more positive results obtained by 
Adeney and Fowler on the other, it was decided to make 
further experiments on the subject. 

The chief question to be answered was this—Do the 
nitrogenous constituents of sewage and especially the free 
ammonia, become oxidised in the presence of an excess of 
seawater to nitrous or to nitric acid? It will be recalled 
that we had definitely proved the presence of nitrates in 
the majority of the samples of pure seawater which we 
had examined, and the absence of nitrites, so that the 
probability seemed to be that eventually, if not immedi- 
ately, the oxidised nitrogen in polluted seawater would 
appear as nitrate. 

As the question of dissolved gases, as well as that of 
temperature, were, we deemed, of no special importance 
in this matter we did not determine the first, and as re- 
gards the second, for the sake of convenience our experi- 
ments were conducted at ordinary temperatures. Lastly, 
in order to have fairly large amounts of products, we 
employed a mixture of 5 per cent. sewage and 95 of sea- 
water instead of the 1 per cent. mixture used in our previous 
experiments, and we worked under aerobic conditions. 
For reasons given elsewhere (p. 105) the brucine test was 
relied on for indicating traces of oxidised nitrogen generally, 
and later the potassium iodide and starch test was u:ed 
for showing the presence or absence of nitrites in more 
minute quantities than can be recognised by the 
metaphenylene diamine reaction. 

The results of this series of experiments are given in 
the following table :— 


TABLE L.—SERIES 4. 


_ Five Per Cent. BELFAST SEWAGE MIXED WITH SEAWATER AND Kept In Hatr-Fuxiu Borries at LABORATORY TEMPERATURE. 
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Nitrous a - None None 4 é 0-114 0-131 None _—— None, 
‘Nitric* f -|' "None | None 0-008, | OORT Fi 0.011 0-009 G:1985 .) pleas 
Sumoftheabove -~— - 0-22 0-24 0-215 0-212 0-168 0-158 0-150 | -— 
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{ As the starch-iodide test was not used, we cannot say to which form this oxidised nitrogen should be assigned. 


_ The results are very interesting. 

It will be seen that small quantities of oxidised nitrogen 
began to be formed about the third week probably as 
nitrous nitrogen. The latter appeared, however, in 
considerable amount after seventy-three days and in- 


creased materially during the next month. In the first 


of these two latter periods the nitric nitrogen had increased 
slightly, with apparently slight decrease during the second. 
Finally, after five and a half months every trace of nitrous 
nitrogen had disappeared, while nitric nitrogen had 
largely replaced it. 

We say “had largely replaced it,” because as will be 
seen, the total quantity of nitrogen (as measured by the 
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four factors named in the table) steadily diminished after 
the first twelve days—the final loss amounting to nearly 
30 per cent., if the total nitrogen found in the original 
mixture be taken, or to rather over 38 per cent. if the 
amount found on the twelfth day be taken instead. 

It is difficult to see how this nitrogen can have been 
lost unless in the gaseous form, that is to say by a process 
of denitrification or denitrosification. ' 

Finally, attention may be drawn to the fact that the 
greatest changes occurred between the twenty-seventh 
and the seventy-third days, except of course the con- 
version of nitrite into nitrate, which probably occurred 
much later. 


- Pp 
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10.—THE RELATIONS 


In a former note on this subject, attention was drawn 
by one of us to the fact that any relatively large‘fronds 
of Ulva found on the Belfast foreshores ina fixed condition, 
are almost always anchored by mussels; the latter throw- 
ing out very tough ‘threads (the so-called “* byssus” 
threads), by which they attach themselves tothe former, 
and as a rule at the same time and by means of other of 
these threads attach themselves also to-some fixed support 
such as a’stone or other mussels. 


Ulva thus -anchored, can -resist. considerable .wave 
action and remains in situ. Even under very strong 
wave action, the attachment holds to some extent. Thus 
during the autumn of 1909, after a heavy. gale from the 
North East. (wind from: which quarter brings the highest 
waves to be met with in Belfast Lough) one of us noticed 
the-remains of what had. been, previous to.the.gale, growths 
of Ulva fronds. of considerable area adhering. to mussels, 
the latter still remaining attached to their main .support. 


Our impression is that it may be safely assumed that 
at least 90 per cent. of the attached Ulva fronds on the 
sloblands.of Belfast Lough are thus fixed by mussels and 
held in situ. 


At the time of writing the previous note on. the subject, 
it was suggested that’ this fixation of the seaweed by the 
mussels was probably no mere accident, but was quite 
possibly of ‘the nature of a symbiotic process whereby 
both the animal and the vegetable benefited. 


The mussel which is so often found in polluted waters, 
would obtain an abundant supply of dissolved oxygen 
in the immediate neighbourhood of the Ulva*. 


Moreover, fragments of Ulva are frequently found in 
the stomachs of mussels, so that apparently it is an actual 
foodstuff for these bivalves; and they would therefore 
derive a double benefit from the Ulva’s neighbourhood. 


It was also suggested that mussels in their turn might 
be of service to the Ulva by supplying it with ammonia 
from their excrements (or from decomposition of their 
tissues, in the event of the animal’s death). 


Since the first note on these matters was written, the 
importance of the whole question has been more fully 
realised, and not only has the suggestion been made that 
it may be possible to materially abate the Ulva nuisance, 
by clearing the mussel beds away from the foreshores, 
but extensive clearances of these beds have been made on 
the Co. Down foreshore, with, as far as can be judged, 
very good results. 


Before this had been done, however, it had occurred to 
us that it was worth while to study the relationships of 
mussels to Ulva in the laboratory. , 


The following experiments were therefore made :— 


(1) Do Musszets Evotve AMMONIA ? 


Experiment 1.—Two mussels—each about 2 inches in 
length—were carefully washed under the tap and placed 
in 500 cc. of seawater in a stoppered glass cylinder. 


The water was poured off three days later, and free 
ammonia determined both in it and in the original sea- 
water, with the following results :— 





N. as ammonia. 
Parts per 100,000. 








Original seawater . - . - 0-0055 
After contact with mussels - - 0:0210 
Increase - - - - | 0:0155 





* On p. 165 of Appendix VI. to the Commission’s Fifth 
Report an experiment is described in which during four 
hours contact of Ulva with sea-water polluted with ammonium 
chloride, 5-79 ¢.c. of carbonic anhydride per litre of the water 
disappeared, with a probable evolution of a similar volume 
of oxygen. 

If the mixture had been free from dissolved oxygen. to 
start with, it would have become suitable—so far as oxygen 
content is concerned—for the respiration of marine animals, 
at the end of the four hours. 


APPENDIX III. : 


OF ULVA TO MUSSELS. 


‘Experiment 2.—The same mussels were treated precisely 
as before, for a further period of three days, but a different 
sample of seawater was used. The following results: were 
obtained :— 


N.-as ammonia. 
Parts per 100,000. 


Original seawater . - - - 0-002 
After contact with mussels = - 0-115 
Increase = - Ss 25 0-113 








Experiment 3.—Two other mussels, of similar size to 
those used in the first experiments were treated in the 
same way as before, for three days, using a fresh sample 
of seawater. The results now obtained were.as follows :— 





N. as ammonia. 
Parts per 100,000. 


Original seawater - - - - 0-0015 
After contact with mussels - - 0:0425 
Increase - - - - 0-0410 





, The above experiments were sufficiently conclusive. 
Mussels, no doubt by their excrements, evolve consider- 
able quantities of ammonia. 


Taking the mean of the above results in round num- 
bers, a_single mussel when living, adds during twenty-four 
hours, an amount-of ammonia to half a litre of seawater 
equivalent to 3 per cent. Belfast sewage. 


It seems to us, however, that the really important. point: 
brought out by these experiments is, that through the vital: 
processes of mussels albuminoid matters are converted into 
ammonia, and may ultimately be absorbed by Ulva in that 
form. 


(2) Do Mussets DELIBERATELY ATTACH THEMSELVES 
To ULva ? 


We are informed by Professor Gregg Wilson that adult 
mussels which have spun their byssus threads, and by 
means of them have attached themselves to a given sup- 
port, are unable to detach themselves, and cease therefore 
to have locomotory powers. 


But if the byssus threads are cut, the mussels are able 
to move by means of their “ foot ’—a worm-like organ 
of some length, which they project from between their 
shells, and by its means push themselves along. 


The plan of experiment which suggested itself, was to 
take an attached mussel—preferably one attached to Ulva. 
—to gently detach it by cutting the byssus threads, then 
to place it in a glass tank filled with seawater containing 
fronds of Ulva at some distance from it and to watch its 
proceedings. 


Unfortunately, mussels when thus detached, are often 
very slow and uncertain in their movements—at all events 
when kept under artificial conditions of the kind men- 
tioned—and for exact observations it would be necessary 
to keep them continuously in view for several days in 
succession. The time at our disposal did not permit of 
our doing this in the experiments we tried, and we could 
only look at them occasionally. The net results of our 
observations were as follows :—Some eight or nine mussels. 
were experimented with at different times, and of these, 
three or four were often in the same dish. Some neither 
moved nor spun any threads, but merely opened and 
closed their shells from time to time in what we had learnt, 
to regard as the normal or healthy manner, 


Two or three we saw moving, and in all, five attached 
themselves by their byssus threads. 


Four of these five attached themselves to both the glass dish. 
and to Ulwa fronds, and one travelled a considerable distance: 
towards the Ulva and then wpwards on the side of the glass 
until it reached the seaweed to which it also attached itself. ~ 


The experiment of detaching mussels from both their 
support and from Ulva fronds, and then placing them iti 
glass dishes containing seawater and loose Ulva has been 
repeated two or three times, with results entirely similar 
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to those just.described, and we are therefore of the opinion 
that, mussels do deliberately attach themselves to Ulva fronds, 
and very probably for the reasons mentioned. 


* * * * * 


Two points of practical importance arise from: these: 


observations. In the first place, Ulva is a plant. which 
grows, not only when attached by its own root or when 
anchored by mussels, but also (as we have shown), if a 
frond is cut into pieces, each of these latter continues to 
grow when placed under suitable conditions—behaving in 
fact as a separate plant.. 

Consider now the case .of.a frond. anchored by a mussel. 
It continues to grow—and. how rapid that growth may be 
will be seen from our experiments, more especially those 
made ‘in the ‘Timber Pond Channel Bay—until ‘it reaches 
a certain size, beyond which it can no longer resist the 
battering action of the waves. 


—_ 





Norves. 


(1) Lhe Food of Mussels.—The following note as to the 
food of mussels has been kindly supplied us by Mr. W. J. 
Dakin, M.Sc. :— 

“Sabatier found in. the stomachs. of sixty-two Mytilus 
edulis, :—- 

Diatoms (twenty species are enumerated), 

Sponge spicules. 

Half digested small crustaceans. 
Remains of Ulwa. 

Filaments of Bangia. 

Spicules of Gorgonids. 
Infusoria. 

Eggs of lower organisms. 
Small Jarve, etc.” 

Several, of the above would, no. doubt, find their food 
supplies in both sewage solids and decaying Ulva.. Mussels, 
therefore, provide an indirect mechanism for converting both 
of these latter into nutriment for living Ulva. 
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_ Part then becomes detached—it may be in one. piece, 
it may be in several. What remains in. attachment to 
the mussel continues to grow until the same thing occurs 
again, while the detached piece or pieces may be either 
driven ashore or. become attached to other mussels. 


In this way, therefore, a mussel bed may become an Ulva 
nursery without any spore formation on the part of the sea- 
weedatall, For these reasons it seems probable: (1) That 
the sloblands between the Connswater river and the 
Kinnegar, which until quite recently were covered with 
mussel beds and attached Ulva, formed, if not the chief 
nursery of Ulva in Belfast Lough (which we are inclined 
to believe was the case), at least one of the chief nurseries. 


Also (2) it seems obvious that by clearing these mussel 
see away, the growth of the seaweed may be materially 
abated. 





(2) Locomotion‘of Mussels :— 


“There is in many Conchifera, a curious organ known 
from some of its funetions-as the foot. It is a muscular mass, 
frequently of great size, and capable of being pushed from 
between the mantle and valves-to-a long distance. It some- 
times acts as a pushing pole. . . . In other species the foot is 
grooved ; and being associated with a gland which has the 
power of secreting a glutinous substance, the latteris drawn 
out by means of the groove into slender threads, which are 
attached by their tips.to the rocks and other foreign bodies. 
The grooved foot.is then withdrawn, and the thread hardens 
into a very strong, highly elastic sort of silk, called byssus. 
It is by the aggregation of many such threads that the common 
mussel (Mytilus); moors itself to the rocks and to its fellows,” 
—(Gosse’s: Marine Zoology.) 





11.—UTILIZATION OF ULV A. 


Some experiments have been made with a view to the 
practical utilization of Ulva, either directly as a manure 
after drying. and powdering, or indirectly by distilling 
the seaweed and recovering the ammonium sulphate and 
products such as potassium sulphate from the “ coke.” 


(1) Drying unpER DIFFERENT CONDITIONS. 


, The raw weed as collected contains from 80-90 per cent. 
of water. To move it any distance in this condition is 
obviously uneconomical: nevertheless it is soremoved by 
the farmers, of the neighbourhood in increasing quantities 
and. they have evidently learnt by experience its admir- 
able qualities as a manure. 


We find that if the seaweed is spread out in thin layers, 
not more than two fronds. deep on a sloping bank, the 
moisture is reduced to 24 per cent. in ordinary tine weather 
in'a few hours. While if it is previously rinsed in fresh 
water to remove the hygroscopic salts of the seawater 
adhering to it, the moisture can be reduced to 13 per cent, 
by drying as just described. This is without the use of 
any artificial heat. In this state Ulva could be pressed 
liydraulically into bales and would then be suitable for 
transport. Also it can then be readily pulverized and 
might be sold as powder. It would be well if some authori- 
tative experiments could be made as regards the precise 
value of Ulva as a manure for different classes of soil and 
crops. 


(2). DistitnaTion oF ULya with AMMONIA RECOVERY. 


The feasibility of this process was first suggested by one 
of'us in reports to the Belfast Corporation and also in 
Appendix VI. to the Commission’s Fifth Report (p 154). 


For the purpose of distilling Ulva on a working scale, 
the Gas Department of the Belfast Corporation very kindly 
_ lent us the necessary apparatus. 


The: retort, which was heated by gas burners, would 
take a charge of 1} lbs. of dry Ulva when at a working 
heat. The ascension pipe from the retort was joined to 
up, an iron tube air condenser, which, as originally fitted 
had six vertical branches, but experiments soon showed 
that) a single one of these was more than sufficient to con- 
dense nearly all the volatile matters (i.e. liquids) coming 
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over. At the: bottom of the condenser pipe a cock was 
fitted, through which the tar and ammoniacal liquor 
could be run off. b. 


From the condenser, the gas was led into an ammonia 
absorption box, consisting of a lead lined tank containing 
10 per cent, sulphuric acid. The gas bubbled through 
the acid and passed on to the'gas holder. The latter had 
a capacity of 10 cubic feet and was adjusted with counter- 
weights, so as to keep a slight vacuum of 2 inches of water 
on the absorption box. 

In all, one cwt. of dry Ulva* was distilled in this 
apparatus, which behaved very satisfactorily throughout 
the experiment. 

In fitting up the plant, and during the experiment we 
were advised and assisted by Mr. Hoskins, chemist to the 
Gas Department of the Belfast Corporation, to whom we 
are very greatly indebted. 

In this experiment, the objects we had in view were to 
determine :— 


(1) Volume and nature of the resulting gases. 
(2) Weight: of ammonia produced. 


(3) Weight and nature of the tar produced and its 
examination for useful products, 


(4) Weight and nature of the “coke” remaining 
and its examination also, for useful products, 


(a) Gases. 


These came off rapidly on first putting the charge of 
Ulva into the hot retort, but the last cubic foot was evolved 
very slowly. Each charge of 14 lbs. of dry seaweed yielded 
about 5-2 cubic feet if pressed to the last, but in practice 
each charge was run until 43 cubic feet were in the holder. 


The gas was combustible and burnt with a very hot and 
almost non-luminous flame. It had an exceedingly re- 
pulsive smell causing headache even when inhaled in small 
amount, After each charge, the gas was blown off: 





* This actually contained 5 per cent. of moisture after 
drying in a warm room. 


ay. 
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through a pipe into the open air. Samples of gas col- 
lected in sealed glass tubes gave the following figures when 
analysed :— 





Ulva gases. 
Volumes Per Cent. 











I sie 
Carbon dioxide - - - | 17-4 29-6 
Oxygen - - - - - 0-5 0-0 
Nitrogen - - . - - | 20-2 11-1 
Hydrogen . - - - | » 243 37-1 
Carbon monoxide~ - = - | i bye 15:7 
Methane - - - - ph a LOD 6: 
| 100-0 100-0 





I.—Charged hot. 
through.) 

_I1.—Charged hot. 
through. ) 


(After 3 charges had been run 
(After 1 charge had been run 


(b) Weight of Ammonia Produced. 

On examining the dilute sulphuric acid in the absorp- 
tion box, which had been tested from time to time to see 
if it had been neutralized, no ammonia was found. This 
result was not unexpected, because the tarry liquor col- 
lected from the single condenser pipe smelt strongly of 
ammonia, When separated as completely as possible, 
this liquor amounted to 1,209 cc. of tar and 10,125 ce. of 
ammoniacal liquor which was very brown. Both smelt 
strongly of pyridine. The ammoniacal liquor was care- 
fully sampled and a portion distilled into sulphuric acid. 
It was soon found that substances other than ammonia 
were passing over as the acid rapidly became brown. The 
ammonium sulphate crystallized out from this was dirty 
and smelt of pyridine. The yield was about 1 oz. of 
sulphate from 1 lb. of dry Ulva. 

In order to get rid of this brown colour, the method was 
modified somewhat. The ammoniacal liquor was neutra- 
lized with sulphuric acid, which caused a violent effer- 
vescence. It was then filtered through a considerable 
quantity of powdered Ulva “ coke”’ or residue from the 
distillation retort. This powdered “ coke ”’ had been well 
extracted with water previously. The filtrate was still 
rather brown in colour but clear. The ammonium sul- 
phate crystallized from it was not so strongly coloured as 
the first sample, but was still somewhat dirty. 

The only way in which a clean white sulphate could be 
obtained, was by distilling the coke-filtered liquor into 
sulphuric acid and then crystallizing out.. This yielded 
an almost white sulphate. 

It is evident that the temperature of distillation of Ulva 
and the methods of condensing and separating the tarry 
matters, would require to be very carefully adjusted so as 
to avoid the contamination of the ammoniacal liquor as 
much as possible. 

In the experiment performed by us, the retort was not 
heated much beyond a dull red, as the gas supply was 
limited owing to its passing through too small a meter ; 
also the condenser was probably too large. It should have 
condensed the tar and allowed the ammonia and steam 
to go on into the absorption box. The difficulty here 
was the light nature of the tar and its low boiling point 
Perhaps with a hotter retort, some of the lighter portions 
of the tar would have been “‘ cracked up” and thus have 
produced a cleaner separation of tar and ammonia. As 
things were, instead of getting 3 ozs. of ammonium sul- 
phate from 1 lb. of Ulva which is the theoretical yield if 
all the nitrogen had been recovered, barely 1 oz. was 
obtained. 

(c) Ulva Tar. 

The time at our disposal has only permitted of a very 
superficial examination of this material. 

It had a very strong odour of pyridine; 400 grammes 
— distilled yielded the following with weights as 
shown :— 


go—ios° § Oil 27 grammes. 


( Watery 19 PS 
105—200° 33 Re 
200—300° 3 121°5 és 

Above 300° °199°5 - 


APPENDIX III. : 


A good deal of ammonia came off at high temperatures 
and a solid was deposited in the condenser which was 
found to consist of ammonium carbonate. 

The volatile fractions treated first with a solution of 
sulphuric acid (to remove bases) and then with one of 
caustic potash (to remove phenols), were then repeatedly, 
but not exhaustively fractionated. The fractions then ob- 
tained showed maxima at the following temperatures :— 


80—100° C. 
130—140° C. 
190—215° C. 


(2) Weight and Nature of the Coke remaining 
in the Retort. 


The coke left in the retort was of a very light friable 
nature and therefore easily reduced to powder. 

From 1 cwt. of Ulva, the coke produced was 54 lbs. 

Its calorific value was ascertained to be 640 centigrade 
units, or one-twelfth that of good coal. 

Soluble Constituents.—These together with the carbon, 
would, in all probability, be the only commercially valu- 
able parts of the coke. Regarding the soluble constitu- 
ents, the following experiments were made-:— 

(a) Preliminary.—On treating 50 grammes of the coke 
with about ten times its weight of boiling water in three 
successive quantities and evaporating the combined 
extracts to dryness, the residue weighed 7-6 grammes 
or 15-2 per cent. 

Qualitative analysis having shown that the salts thus 
dissolved out consisted chiefly of calcium, sodium and 
potassium combined with sulphuric acid and chlorine, it 
was decided to separate these salts as far as possible by 
fractional crystallisation in order to ascertain of what 
they really consisted. Accordingly :— 

(b) Another experiment was performed in which 
300 grammes of the coke was repeatedly extracted with 
boiling water, the solution filtered, evaporated to small 
bulk on a water bath, and then allowed to evaporate at 
ordinary temperatures. The general results then obtained 
were :— 

(1) The separation of a less soluble salt which from its 
qualitative analysis and crystalline form appeared to be 
the double sulphate of calcium having the formula 2CaSO,, 
Na, SO,, 2H,0. 

(2) The separation after this salt of cubical crystals 
which gave the reactions of sodium chloride. 

(3) The mother liquors from these, from qualitative 
tests appeared to contain only potassium sulphate in 
addition to some more sodium chloride, and gave appar- 
ently crystals of potassium sulphate on further evaporation 
at ordinary temperatures. 

(4) A portion of the same mother liquors was also 
examined for iodine, the presence of which had not been 
ascertained previously, though sought for. A more 
careful examination now made, showed that its detection 
was somewhat difficult, because of the occurrence of 
sulphides in addition to iodides, so that on adding chlorine 
water,the chlorine was first used up in oxidising the former, 
while owing to the minute amount of the latter present, 
oxidation of the liberated iodine readily occurred on 
adding even a very slight excess of chlorine water. How- 
ever, by adding the latter very cautiously to a mixture 
of the mother liquor and chloroform, and shaking after 
each addition, the characteristic violet layer was eventually 
obtained. 


With regard to the commercial success of a process for 
manufacturing ammonia from Ulva, it must be clear 
(that apart from the potassium sulphate) there could 
not be much profit on the yield of ammonia actually 
obtained in the experiment described above. Ammonium 
sulphate fetches £11 odd per ton, and 16 tons of dry Ulva 
would yield 1 ton of the sulphate. Therefore about 160 tons 
of wet Ulva would have to be collected, dried, distilled, 
the ammonia recovered and put on the market at a cost 
of less than £11, if any profit were to be made. The 
use of any ordinary fuel, even of the cheapest kind would 
be prohibitive, but it might be perfectly feasible to utilize : 
(1) The gas arising from the distillation of the Ulva; and 
(2) water-gas from the resulting coke, with or without the 
addition of extraneous combustible matter, and possibly 
thus to reduce the bill for the latter to a very small 
quantity. 

We had indeed hoped to have made an experiment on 
this point with a small “ producer” plant at the Belfast 
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Municipal Technical Institute, which the authorities were, 
we understand, prepared to place at our disposal, but we 
have had no time to do so. It is possible that under the 
conditions of combustion in a plant of this kind, more of 
the nitrogen in Ulva would have appeared as ammonia 
than in the experiment which we have described. 


We may mention that it is a fact that ammonia recovery 
processes are in successful operation, in which the raw 
material (coal or peat) contains under 2 per cent. of 
nitrogen. 


One pound of coal requires 2-3 cubic feet of its own 
gas to distil it; 1 lb. of Ulva yields 3 cubic feet of low 
quality gas (actual calorific value not yet determined, 
but is probably less than half that of coal gas). 


The cost of ammonia recovery is said to be about £15 
per 100 tons of fuel distilled, on a 2 per cent. nitrogen 
basis. This includes sulphuric acid, labour and sundries. 
If, therefore, only one-half of the nitrogen in Ulva were 
recovered as ammonia, there would be a surplus of about 
17s. per ton from which the cost of collection, drying 
and fuel would have to be deducted. If the fuel bill 
could be reduced in the way suggested, there should be 
a margin of profit. As a large sum (£1,500) is 
spent annually by the Joint Board in collecting and 
disposing of the cast up seaweed, some portion of this 
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cost might well be recovered by means of ammonia pro- 
duction, coupled with that of potassium sulphate. 

It may be mentioned in this connection that the actual 
amount of wet Ulva collected by this Board amounts in 
one year to some 27,000 tons, which from the results 
of our experiment, is capable of yielding ammonia of the 
value of some £1,848. 

In concluding this section we may give the following :— 


RESULTS OF EXPERIMENT ON THE DISTILLATION OF ULVA 
CALCULATED AS THE WEIGHTS, ETC. OBTAINED FROM 
1 TON CONTAINING 5 PER CENT. OF WATER. 


Volatile Products. 


Gas - say 6720 Cubic Feet. (Value  ?.) 
Tar - say 5:3Gallons. (Value 2.) 
Ammoniacal va 
liquor - say 44-6 gallons containing ammonia equiva- 
lent to 140 Ibs. (Value, say 13s. 9d.) 
Fixed Products. 

Soluble salts, 13-2 per cent. = 141-9 
ers ee lbs. containing 35-5 lbs. potassium 
te, ay | sulphate. (Value, say lls. 10d.) 
containing \Carbon, 21-3 per cent. = 229-0 Ibs. 


~ Insoluble salts, 65°5 per cent. = 
\ 704-1 lbs. 





12. 





Visit TO STUDLAND Bay, SWANAGE AND WEYMOUTH. 


In company with Mr. Cotton, we visited these localities on 
November 2nd and 3rd, 1910, devoting that part of the 
first day which remained after the journey from London 
had been made, to :— 

Studland Bay.—We purposely arrived at low (spring) 
tide and collected a sample of seawater below the village. 
This we did in order to ascertain the extent of the pollu- 
tion caused by decaying seaweeds, of which there was an 
abundance,* and also that caused by a small stream of 
fresh water, It will be seen from the analysis} of this 
sample that nitrates were present in some quantity. -# 

We then took a boat and rowed to that part of the cliffs 
which Mr. Cotton informed us had been visited by the 
Commission in the previous September and where abun- 
dance of Ulva was then seen. 

We certainly found it growing in some of the rock pools 
here, but it was not abundant and we had some difficulty 
in collecting sufficient to fill Mr. Cotton’s vasculum, The 
samples collected were much darker in colour than those 
obtained by the Commission and on analysis were found 
to contain a higher proportion of nitrogen.t Also only 
small fronds could be found, whereas the Commission 
obtained several of large area. We may mention that 
Mr. Cotton was much struck with the diminution in the 
quantity of the seaweed since his last visit, which was in 
company with the Commission. 

The second sample of water was collected from a rock 
pool in which Ulva was growing. Its chief feature was 
the remarkably high proportion of nitric nitrogen which 
it contained (equivalent to one-eleventh of the ammoniacal 
nitrogen of the Belfast sewage). 

The third sample of water was collected from another 
rock pool near by, fed by drainings from rotting seaweeds, 





* These consisted of Laminaria, Zostera, Red weeds, etc., 
which were high up on the sands and also imbedded in the 
sands. 

+ See p. 108 for the analyses of all the samples of water 
collected on this occasion. 

t Percentage of Nitrogen: Two samples, (a) 3-65 ; (b) 3-53. 
Ditto of sample collected by the Commission, 1-18. 
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and we may mention that all along the face of the cliffs 
there were large quantities of drift weed and in places the 
sands were black and stinking. As might have been 
expected this sample contained a high proportion of al- 
buminoid nitrogen, otherwise it did not appear be to 
impure. 

The general impression we formed of the localities in 
Studland Bay where Ulva occurred, was that they were 
subject at times to considerable natural pollution—suffi- 
cient in all probability to account for the growth of a good 
deal of that seaweed. 

Swanage.—One of us walked with Mr. Cotton along the 
cliff path to Durlston Head and descended to the rocks 
below. The tide was however high and the sea rough, 
so that no useful observations could be made. No Ulva 
was seen. 

Weymouth.—We may refer to Mr. Cotton’s Report, 
p. 130, for a full description of this locality and especially 
of the Lake or Backwater. Our attention was almost 
entirely devoted to the latter. We walked along its 
eastern shore to its junction with the Wey river. Prac- 
tically the only marine vegetation seen was Ulva, of which 
there were large quantities, and it was being collected for 
removal or had been collected at several points. We 
estimated that between ten and twenty cart-loads had 
been thus gathered.* 

We noticed a large number of swans and gulls busily 
feeding in two long lines, but could not ascertain the 
nature of the food they were getting. Gulls we have often 
seen feeding among Ulva and turning it over to get at the 
small crustaceans which frequently abound in it. We 
happened to come across some swan’s excrement which 
was quite green and looked as if it consisted largely, if not 
entirely of Ulva. 

Dr. W. B. Barclay the M.O.H. for Weymouth, whom 
we met, was of the opinion that the Backwater is 
polluted with sewage from Weymouth. It also receives 
the waters of the river Wey, as already mentioned, and 
these are undoubtedly polluted as the analyses of samples 
collected by Dr. Barclay after our visit, show. These 
are given below :— 


* A sample of this weed gave 3-84 per cent. of Nitrogen. 
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SAMPLES OF THE WATERS OF THE RIVER WEY, WHICH ENTERS. THE BACKWATER AT WEYMOUTH, WHERE MUCH 
“Unva” occuRS AT TIMES. THE SAMPLES WERE COLLECTED BY Dr. Barcnuay, MiO.H. 
ror WEYMouUTH, IN NovEMBER, 1910. 
(The.samples were analysed by Dr. McGowan.) 
(All quantities expressed_as parts per 100,000.) 














At Radipole Bridge Above Village of 
at Low Water. Above Millar Weir, Radipole. And 
(Should be no Tidal Radipole. Below Village of 
Water.) Nottington. 
Ammoniacal nitrogen - - ” - - 0-015 0-014 0-010 
Albuminoid nitrogen- - - - - - 0-034 0-059 0-022. 
Nitric nitrogen : - . - : - 0-240 0-180 0-252 
‘* Oxygen absorbed ”’ es KMn0O,, after 4 hours - 0-297 0-656 0-214 
Chlorine - - - - - - - - 9-10 4-00 ' 3°48 
Solids by centrifuge - . - - - . 6-3 68:8 Ver) 
Oxygen when analysed - : : - - 1-01 -0-95 1-02 
Oxygen taken up in 5 days - - - - 0-18 0:25 0-09 
Remarks - - - - - - | Rather opalescent. [Very turbid with much Slightly opalescent. 
Considerable fine fine light sus- Little fine light 
suspended matter. | pended matter. No | coloured suspended 
No smell. smell. matter. No smell. 








The samples of water collected during the Commission’s 
visit to Weymouth, had been all drawn from the Back- 
water. They contained but little ammoniacal nitrogen, 
while on the other hand the albuminoid nitrogen was 
somewhat high. 


As Ulva absorbs ammonia rapidly from a polluted water, 
these analyses are not inconsistent with the view that the 
Backwater receives an appreciable amount of sewage 
pollution. 





13:—EXPERIMENTS WITH ULVA FROM STUDLAND BAY AND FROM BELFAST LOUGH. 


The collection in November, 1910, of a quantity of Ulva 
from) Studland Bay, a. locality free at all events from 
sewage pollution, gave us an opportunity which we had 
desired, of contrasting the behaviour of such Ulva with 
that from. Belfast Lough which: is. polluted: with sewage. 
There were several directions in which we were desirous 
to carry out experiments, such for instance as :— 


(1) What will be the rate of growth of Ulva from a 
place like Studland Bay: (a) In pure seawater; and 
(b) in seawater polluted with sewage, such as is found in 
Belfast Lough, also (c) how will the growth under these 
conditions compare with.that.of Ulva from Belfast Lough 
under similar conditions ? * 


(2) Ulva from places like Studland Bay, (frequently 
at least) contains a higher proportion of sulphur (as sul- 
phates) than that from polluted districts like Belfast 
Lough. Will the seaweed of the first kind ferment in 
the same way as that of the latter and will it cause the 
evolution of a proportionally larger amount of sulphuretted 
hydrogen ? 


Unfortunately we have only had a very short time in 
which to attack these different problems, but a certain 
amount of progress has been made and some very interest- 
ing results have been obtained. 





* It will be seen that only part of this programme of ;work 
was carried out, the time at our disposal being insufficient 
for its completion. 


(1) GrowrH EXPERIMENTS IN GLAss DIsHES.+ 
(a) As Measured by Increase in Area. 

As the weather was now wintry and. the room in which 
the experiments were. made, was one with a northerly 
aspect, it was considered advisable to. heat the glass 
dishes. This was done by means of avery small gas 
flame at a distance of about 8 inches under each dish 
(which latter was supported on a tripod stand). In this 
way a temperature was maintained in the water of each 
dish which ranged between 61° and 71° F. 

The Studland Ulva was collected as already stated 
on November 2nd, 1910, and was.sent by post to Belfast 
where it was at once placed in seawater. 

The Belfast Lough Ulva was collected on November 9th, 
1910, from the rocks at Cultra, all being young fronds 
attached to the rocks by their roots. Both sets of fronds 
were carefully selected for this experiment. Three of 
each were measured (as described on p. 75) and were 
then placed in glass dishes, together with 3 litres of sea- 
water,{ and the dishes; covered with glass plates. The 
seawater was renewed twice each week. 

These experiments were commenced on November 15th, 
1910, and: the following figures show the percentage 
increases in area which have occurred since then :— 





+ These were the same as those previously used at the 
pumping station for a similar purpose. 

{ The Studland. Ulva was fed with pure sea-water from 
the Irish Channel series (a) or (b). The Belfast Ulva with 
that from Belfast Lough collected at the New Sludge. Jetty 
in the Seal Channel. 





Studland Ulva. 


Fronds, 


Na | 


December 13th; -1910--<-—~< = “ 


Percentage Increase in Area. 





Belfast Ulva. 
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These results clearly show the effects of pollution in 
encouraging the growth of the Belfast seaweed. 


(b) As Measured by Changes in Weight. 


Fifty grams of the Ulva fronds, collected from Studland 
Bay and carefully selected, were drained (previous to 
weighing, as described on p. 90) and placed in one of the 
glass dishes containing 3 litres of pure seawater (Series 
A. or B,.(see p. 105), while 50 grams of Cultra Ulva also 
carefully selected and drained before weighing, were placed 
in another dish containing 3 litres of Belfast Lough water 
(collected at the new Sludge Jetty). 

The water of both dishes was renewed twice weekly, 
and the ammoniacal nitrogen determined in each sample 
both before and after remaining in contact with the sea- 
weed, as we thought the opportunity might be utilized 
for determining ammonia absorption along with the 
changes in weight. 

The following results were obtained :— 
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Changes in Weight. 
Studland , Belfast 
Ulva. Ulva. 
(in (In 
Trish Channel Seal’Channel 
P water.) water.) 
November. 14th, 1910 : - |50 Grams. , 50 Grams. 
November 21st, 1910 . 0 EY Whi 50, 
November 29th,1910.  - - (49. ,, eit 
December 13th, .1910 : - |43 . 4, GPP 


These’ results agree ‘with the previous weight experi- 
ments, that is to say that there is a fall in the weight of 
the samples grown in pure seawater and a rise in that 
grown in the polluted water. 

The changes are however small, probably owing to. the 
ee not being favourable, more especially as regards 
ight. 





AMMONIA ABSORPTION BY ULVA AFTER 3—4 DAYS. 








ee ee ee 





(1) Studland Ulva in pure Seawater (Irish Channel) 

















(2) Belfast Ulva in polluted Seawater (Seal Channel) 


N. as Ammonia:at Start. N. as Ammonia at Finish. 
(Parts per 100,000.) (Parts per 100,000.) 
(1) 0-011* 0-001 
(2) 0-002 0-001 
(3) 0-002 0-008 
(4) 0-002 0-003 
(5) 0-004 0-001 
(6) 0-004 0-005 
(1) 0-028 0-003 
(2) 0-028 0-003 
(3) 0-028 0-004 
(4) 0-028 0-020 
(5) 0-032 0-002 











* A-sample from Blackhead. All the samples obtained from this place lately have contained notable quantities of free 


ammonia, which we cannot explain. 
‘Belfast-Heysham steamers. 


It will be seen that there can be no doubt as to the 
vigorous absorption of ammonium compounds by Ulva 
from the polluted water, thus confirming the results 
previously-obtained by one of us. But: it'should be noted 
that experiment No. 4 of the second series is anomalous 
in ‘this respect. 

Excluding No. 1 of the first series, several of the other 
results (Nos. 3,4 and 6) show an effect which we had pre- 
viously found during our experiments at the Pumping 
Station, namely an increase in ammoniacal nitrogen after 
the pure seawater had been in contact with Ulva. We 
have discussed this matter on p. 106. 


(2) EXPERIMENTS ON THE ANAEROBIC FERMENTATION 
(PUTREFACTION) oF ‘‘ ULvA” IN SEAWATER. 


These experiments were made with the object of ascer- 
taining the amount (1) of ammonia, and (2) of sulphuretted 
hydrogen which are produced when a known weight of 
Ulva putrefies. 


(a) Ammonia Production. 


A small flask of about 100 cc. capacity was filled with 
small pieces of Belfast Ulva packed tightly together and 
immersed in seawater. The flask was fitted with a 
delivery tube leading into a small dish containing mercury, 
so as to allow the gases generated to escape freely, while 
preventing access of air. The Ulva was taken in its 
normal wet condition and was found to contain 88-2 per 
cent. of water when weighed out. A separate estimation 
showed that this particular sample of seaweed ‘contained 
when dry, 4:82 per cent. of nitrogen. The flask contained 
22-6 grams of moist seaweed, equivalent to 2-67 grams 
of the dry material. The fiask (completely filled with the 
seaweed and seawater up to its neck) was incubated at 
90° F. from February 10th, 1910, to April 15th. At the 
end of this period of nine weeks, the Ulva was partially 
blackened, smelt strongly of butyric acid, and had, 
indeed, a most nauseating stench. 


The remains of the weed and the liquor containing much 
colloidal matter, were removed from the flask, filtered 
into a 250 cc. flask and washed with distilled water until 
the total volume of liquid amounted to the quarter litre. 
A determination of the ammonia in a fraction of this, 
showed that the whole extract contained 0-04 grams of 
ammoniacal nitrogen. The total nitrogen in the whole 
of the original amount of Ulva placed in the flask was 


The other samples of water in this series were collected in mid-channel from the 


0-13 gram. Therefore, practically one-third of this had 
been converted into ammonia in the given period, although 
the decomposition was by no means complete. 


(b). Sulphuretted Hydrogen Production. 


These experiments were designed to ascertain how Ulva 
grown in.an unpolluted locality, would compare with Ulva 
grown in Belfast Lough as regards the nuisance produced 
by sulphides liberated from the decaying weed. 


Four small flasks (of the type used for the ammonia 
experiment) were filled with Ulva from Studland Bay and 
four with Ulva from Belfast Lough. Two small. wash- 
bottle flasks were joined in series to each of the flasks 
holding the Ulva. The first of. these was left empty to- 
catch any liquid sucked back or driven over from the 


other flasks; the second flask held 25 cc. of 7 sodium 


arsenite solution. From one flask of each class of weed 
a delivery tube was led under a mercury seal to a collecting 
tube, so that the rate of gas production (other than 
hydrogen sulphide) might be observed. 


All the flasks were placed in an incubator at 90° F. on 
November 12th, 1910. 


The weight of weed taken for each experiment was: 
either 30 or 35 grams. The Studland Ulva contained 
87-8 per cent. of moisture, while the Belfast Ulva con- 
tained 90-0 per cent. 


The results of these experiments are very peculiar. Of 
the four samples of Studland (pure water) Ulva, three 
produced a little hydrogen sulphide, and one flask a very 
considerable quantity. 


Of the four Belfast flasks one was lost by breakage, but 
none of the other three produced any hydrogen sulphide. 
A fifth flask of Belfast Ulva started on December 12th 
had produced a little sulphide on January 13th, 1911. 


The hydrogen sulphide yielded by the sample of Stud- 
land Ulva, which fermented so energetically, amounted to 
0-107 gram. This was produced between November 12th, 
1910, and January 13th, 1911, when gas was still coming 
off freely. 


Although these experiments are very inconclusive, they 
show, at any rate, that Ulva grown in a locality where 
the water is unpolluted by. sewage is capable of giving 
rise to very considerable nuisance, 
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14 —NOTES ON THE ANALYTICAL METHODS USED IN THE INVESTIGATIONS. 


(1) Ammoniacal, Albuminoid and Oxidised nitrogen.— 
All the estimations of these were made by the methods 
described in the Commission’s Fourth Report, Vol. 4, 
Part V. 

Certain unimportant modifications were made to suit 
the particular experiments and ammonia-free water was 
of course used in all the estimations. 

The quantities taken for analysis in the case of pure 
seawater were :— 

For ammoniacal and albuminoid nitrogen, 500 cc. 
For oxidised nitrogen, 100-200 ce. 


For polluted seawaters, these quantities were reduced 
in accordance with the degree of pollution known or sus- 
pected. 

Regarding nitrates in view of the possibility of the alka- 
line salts and organic matter affecting the determinations, 
the following experiments with known quantities of nitrate 
in seawater were made. 

Nitric Nitrogen 
Found. 

(1) Seawater from Blackhead - - 0-007 per 100,000. 

(2) Seawater from Blackhead + 
0-00001 grammes Nitric N. 
(added as KNO,) - - 

(3) Seawater from Blackhead 
+ 0-0001 grammes Nitric N. 
(added aaK NO.) - - 

(4) Seawater from Blackhead 
+5 per cent. Sewage* +0-0001 
grammes Nitric N. as K NO, 0-090 “hp 


The quantities of nitric nitrogen which should have 
been found in experiments (2), (3), and (4) are O°017, 
0°1¢7, and 0°100 respectively. 

It will be seen that the results obtained were sufficiently 
accurate for all practical purposes. 


(2) Dissolved Oxygen.—Three different methods have 
been used, namely, the gasometric, in a modification 
of Adeney’s apparatus, Letts and Blake’s volumetric 
method, and Winkler’s volumetric method. 


- 0-018 5 


- 0-095 is 


(3) Total Nitrogen in Seaweeds and Muds.—This was 
estimated by Kjeldahl’s method as follows. From 0:5 to 


* No nitrate in sewage and seawater mixture by brucine 
test. It had been kept for some days. 


February, 1911. 


1-0 gram of the dry sample was heated with 5 cc. of sul- 
phuric acid and 1 gram. of potassium sulphate until the 
mixture became colourless and the remainder of the opera- 
tions carried out in the usual manner. 


(4) Sulphur and Phosphorus in Seaweeds.—These were 
determined by a method devised by one of us, which re- 
sembles that of Knop and Arendt as described in Fresenius’ 
QJuantitative Analysis Part IT. B. 


.About 5 grams. of the dried sewweed are weighed out 
and placed in a porcelain dish and 50-60 cc. of fuming 
nitric acid added, the dish being covered with a watch glass 
and of about 200 cc. capacity. The dish and contents 
are next heated on a water bath until all action is over 
and the pasty mass which forms at first has become 
liquid, a little more acid being added if necessary. The 
watch glass is then removed and the evaporation carried 
on until the contents of the dish are nearly dry. The 
dish is now removed from the water bath, again covered 
with the watch glass and carbonate of soda added (in 
solution) until the mixture is slightly alkaline. The 
latter is now evaporated to dryness on the water bath, 
and the dish heated until the mass fuses and the carbon 
disappears. The residue is next acidulated with nitric 
acid, evaporated to complete dryness to render the silica 
insoluble, made up to a definite volume and the phos- 
phorus determined in an aliquot portion with ammonium 
molybdate and the sulphuric acid in the remainder in 
the usual manner. 


(5) Drying Ulva and other Seaweeds for Analysis.—The 
seaweeds were washed free from sand etc. in tap water, 
spread out on filter paper until air-dry and then placed 
in a steam oven. When free from moisture the fronds 
were easily pulverized in a small mortar and were finally 
dried, at first (1909 experiments) over sulphuric acid in a 
desiccator for 48 hours, but later it was found more 
satisfactory to dry the powdered weed again in the steam 
oven for 24 hours. 


(6) Analysis of Muds and Sludge given in Table X LII.— 
The finely powdered samples of dry mud were treated 
with fuming nitric acid, a little hydrochloric acid being 
added when fuming had ceased. No fusion with alkali 
was made with these samples. ‘The iron was determined 
volumetrically in the acid solution and the sulphur and 
phosp*orus as in (4) above. 


E. A LETTS. 
E. H. RICHARDS. 
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ON THE GROWTH OF ULVA LATISSIMA IN EXCESSIVE QUANTITY, WITH SPECIAL 
REFERENCE TO THE ULVA NUISANCE IN BELFAST LOUGH. 


BOTANICAL REPORT BY A. D. COTTON. 
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Tur following report deals with the botanical aspect only of the Ulva-question. 


APPENDIX IV. : 


It is divided into three parts, 


namely: (1) a description of the growth of Ulva on the sloblands of Belfast ; (2) an account of various other localities 
investigated with a view to explaining the conditions which bring about excessive Ulva-growth ; and (3) a general sum- 
mary of the ecology of Ulva, a discussion on the question of its growth in excessive quantity, and the conclusion as to 


Belfast. 
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THE GROWTH OF ULVA ON THE BELFAST SLOBLANDS. 


INTRODUCTION. 


Belfast Lough as regards its marine flora may be roughly 
divided into two parts: (1) the seaward portion; and 
(2) the inner, or enclosed portion at the southern end. 
The foreshore of the former is composed of a beach of 
rocks, stones, or sand, and is more or less open to the sea ; 
whilst that of the latter consists largely of mud-flats which 
are bathed by water rendered brackish and impure by 
rivers and sewage discharges from the neighbourhood 
of Belfast. The effect upon the flora of the difference in 
conditions is very marked. In the seaward portion of 
the Lough, there is a marine vegetation such as one finds 
on a sea-coast, namely a large number of species, including 
many of the finer and beautiful red forms belonging to 
the order Floridec (or “‘ Red alge ’’). As one approaches 
the inner portion of the Lough with its flat shores, many 
of the marine plants disappear, and the number of differ- 
ent kinds becomes gradually less, till at the Belfast end 
of the Lough the number of species present is exceedingly 
small. At the same time one or two species occur in the 
inner part of the Lough, that are not found in the seaward 
portion, the quiet water, flat shore with strong light, or 
some other factor favouring their growth. 

The influence of external conditions in determining the 
presence of different species is a most interesting but often 
difficult study, as many factors have to be taken into 
consideration. In Belfast the most striking effect of the 
different surroundings in the inner Lough is the almost 
complete disappearance of the “ Brown” and ‘ Red” 
Algee* and the remarkable increase of the “‘ Green Alge,”’ 
especially as regards bulk. The present section of the 
report deals entirely with this inner portion of the Lough 
(i.e., that part within Carrickfergus on the one side and 
Grey Point on the other,) and mainly with that end of it 
which is nearest to the city (see Map). The shores of 
the inner Lovgb consists of mud-flats or sloblands. 
Towards the city end the mud exposed at low-water is 
extensive, the sloblands being in places a mile wide on 
both sides. Below half-tide level the mud is soft, and in 
some places cannot be traversed without danger. Above 
half-tide level it gradually becomes firmer, and small 
stones and shells may be found resting on the surface. 
From half-tide level and below there are, especially on 
the County Down side, vast mussel-beds which are of 
great importance in connection with the (/lva-question, 
in that they afford anchorage for the plants. Banks of 
empty mussel-shells and other shells also occur, but these 
are devoid of. vegetation, owing to their being constantly 
shifted by the tide. Near Macedon Point on the County 


Antrim side and Holywood on the County Down side,. 


the shore becomes less muddy and rocks begin to occur ; 
the appearance of the latter being correlated with a 
marked increase in the number of species of seaweed. 


The water of the inner Lough possesses a low salinity 
which is to be accounted for by the inflow of the River 
Lagan, the Connswater and other streams that flow into 
it. The sewage-pollution of the Lough has been worked 
out very thoroughly by Professor Letts and Mr. E. H. 
Richards. Their investigations show that in that part of 
the Lough which would beinside a line drawn from Macedon 
Point to Holywood, the water is fouled with sewage to a 
degree corresponding to about 1 per cent, by volume of 
sewage as measured by ammoniacal nitrogen. The degree 
of pollution over this part of the Lough is remarkably 
uniform except in the immediate neighbourhood of sewage 
discharges. Another factor to be noted is the absence of 
strong currents and breakers, though in stormy weather 








* It so happens that in Alga, the colour of the plant forms 
a natural method of classification. Alga: possessing red 
pigment compose the group Rhodophycee, those possessing 
brown pigment constitute the Pheophycee, whilst those 
that contain only green pigment form the Chlorophycee. 
The “‘ Green Weeds ” in common with many ‘“‘ Brown Weeds ” 
are well-known to prefer strong light; whilst the “‘ Red 
Weeds” as a class are shade-loving plants, inhabiting deep 
water or shady pools. Many of the latter are much 
discoloured by the light in summer even in the sub-littoral 
region. 


waves of considerable size may develop. The water on 
the mud-flats may therefore in a general way be considered 
to be smooth. 


ULVA LATISSIMA AND THE ULVA-NUISANCE. 


Nomenclature of Ulva and other algcw.—Modern botanists 
are agreed that Ulva latissima as generally understood is 
a variety of Ulva Lactuca, L. The varieties of the latter 
plant are very numerous, and opinions differ considerably 
as to the way in which they should be classified. In 
systematic algology it is now customary to use the designa- 
tion Ulva Lactuca, L. var. latissima, DC., but as the name 
Ulva latissima (which was in use until recently in scientific 


- works, and is known to all) has already been adopted by 


the Commission, it is used throughout in this report. 


With regard to the various forms of Ulva that have been 
met with, the writer agrees with Batters and other botan- 
ists that all the British plants rank as forms or varieties 
of a single species, 7.e., of Ulva Lactuca, L.* These 
forms, which are without doubt very largely the result of 
external conditions, are often not sharply defined, but 
can be connected with each other by a perfect series of 
transitions. Some twelve or more forms have been 
distinguished by continental writers, who have given 
them names, but it has not been thought advisable to 
enter into this aspect of the question, indeed to attempt 
to do so would involve several seasons’ study. 


Ulva is therefore here regarded as a single species liable 
to variation, and the name JU. latissima is applied not 
merely to the free-floating form of quiet creeks and bays, 
but also to the mussel-attached form of estuaries. 


Of the green alge which form the characteristic vegetation 
of the Belfast sloblands, Ulva latissima and various forms of 
Enteromorpha intestinalis are the most abundant. The 
growth of Ulva is remarkable, wide stretches of mud-flats 
many hundreds of acres in extent being covered with a green 
sward of almost pure Ulva. In addition to Ulva latissima 
and Enteromorpha intestinalis two species of Monostroma 
are also present in quantity (at all events in spring and 
early summer) ; and these bear so strong a resemblance 
to Ulva that to the untrained eye they are almost always 
confused with that plant. A fourth growth that must 
be mentioned in connection with the Ulva-nuisance 
is that known by such popular names as “ May Fog,” 
‘* Flannel Weed,” etc. The growth in question forms a 
flannelly or ropey mass, and usually consists of more than 
one species. In Belfast as at other places the smell arising 
from the decay of ‘‘ May Fog’ is said to be more objection- 
able than that from Ulva. The two species of Mono- 
stroma and the ‘‘ May Fog” weeds are discussed under 
the heading ‘‘ General flora of the sloblands”’ (p. 124). 


Extent.—The Ulva-growth on the Belfast sloblands 
occurs mainly on the County Down shore. In former 
years there was a very considerable growth on the County 
Antrim side, but during 1909 and 1910 the growth has 
been insignificant, and any nuisance that may arise there 
is probably entirely due to weed washed ashore from 
the other side. On the County Down side the Ulva-beds 
occur between the Musgrave Channel and Cultra, and 
the greatest development is found between the Conns- 
water bank and the Kinnegar. Between Musgrave 
Channel and Cultra there exist some 2,400 acres of slobland 
(see Map). 

The Ulva-beds are found in a general way between half- 
tide level and low-water mark, but where pools, streams, 
or areas of shallow water occur, Ulva is found much higher 
up. On the County Down shore, the Silver Stream and 
the Tillysburn afford the largest and most vigorous fronds 
of Ulva that have been noted. Ulva in such positiois is 
never exposed to the air but always submerged. By far 
the largest part of the Ulva-growth occurs, however, on 
mussel-beds that are left dry at low-water. In this 





in Harvey’s well-known ‘“‘ Phycologia Britannica ” (pl. 243), 
is an entirely different plant, and is not now regarded as an 
Ulva, but as a species of Monostrema, namely M. Grevillei. 
See p. 124 of this report. 
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position it is more likely to be affected by wave action, 
and the individual fronds are not so large. The growth 
here, though short, is very dense. 


Reproduction.—The normal method of reproduction in 
Ulva is by spores. The spores are formed in the ordinary 
frond, but the portion becoming fertile is usually confined 
to the apex and margin. The spores are exceedingly 
minute and several are formed in each cell. A very large 
number may therefore be produced by a single plant (see 
Plate, figs. 9-12). When the spores have been discharged 
from the cells the fertile area remains as a dirty-white 
membrane around the frond (Plate, fig. 1); the empty 
cells retaining their form for a short time, and the pore in 
each, through which the spores were discharged, being 
plainly visible under the microscope (Plate, fig. 11). 
Later on the white margin falls away. Spore-formation 
may be repeated several times in the life of a plant. As 
far as has been seen at present this method of reproduc- 
tion does not take place to any very great extent on the 
sloblands. Fruiting fronds have been noted on the County 
Antrim side on small plants attached to stones, and a few 
on similar plants on the County Down side, and doubtless 
many others could be found if searched for. There is 
no doubt that the spores produced in this way would be 
amply sufficient to stock the entire Lough. Many small 
sporelings may, if carefully looked for, be found on stones, 
and on other algz as epiphytes. These as a rule do not 
attain a large size, but they show that spores are liberated 
and that they germinate. 


The bulk of the Ulva occurring on the sloblands appears 
to increase entirely by a vegetative method. As explained 
below mussels play a very important part in the growth 
of Ulva, and when the plants are attached to mussels they 
appear to be more or less perennial. In summer the tops 
of the fronds are torn off by wave-action and the old 
fronds throw out new growth very readily; and these 
plants although much reduced by autumn gales may live 
through the winter and produce large plants the following 
spring. An increase in the actual number of plants also 
probably takes place by vegetative methods. Firstly, 
when loose pieces of young fronds become caught in the 
mud or on mussel banks, certain fragments are almost 
certain to be fastened upon by mussel byssus, and being 
capable of growing, they can give rise to a new individual ; 
secondly, an increase of plants may occur by a process 
similar to layering. The mussels attach themselves to a 
young active frond lying horizontally and fix it to them- 
selves thus forming a new centre of growth. In the 
event of the parent plant dying, the young plant will 
probably survive. 

Attachment.—A very marked feature of the Ulva-growth 
on the Belfast sloblands is the connection of the plant 
with the mussel-beds. On an ordinary rocky shore Ulva 
is found attached to rocks or other alge, but on the 
sloblands such firm anchorage is wanting, and its place is 
supplied by the extensive banks of mussels. On examina- 
tion of the mussel beds it is at once evident that the Ulva 
is not attached to the mussels by its basal disk, but that 
it is held down by the byssus threads excreted by the 
mussels. In this way the plants have a very firm attach- 
ment, as the threads are not only fastened in great numbers 
to the base of the frond, but odd threads are thrown 
out on to the upper and expanded parts also. The 
presence of the mussels therefore is of the greatest Impor- 
tance to Ulva. 

Several plots on the sloblands were cleared of mussels 
by the officers of the Commission and the effect of 
the clearing was most marked, the plots remaining 
destitute of Ulva for many months. So intimate 
indeed is the connection of the Ulva growth at 
Belfast with the presence of mussels, that it is not 
going too far to say that under the present conditions 
if the latter were removed, the Ulva-growth would practi- 
cally cease to exist. Dr. Letts moreover has made the 
interesting suggestion that there may be a biological 
connection between the Ulva and the excretions of the 
mussels. This theory however,requires carefulinvestigation. 

The luxuriant growth of Ulva in streams referred to 
above, was also found to be attached to mussels, and, with 
the exception of young plants that may be found here 
and there: on stones, the entire growth from the Conns- 
water bank to the Kinnegar may be said to be mussel- 
attached. At Holywood, rocks begin to appear, and Ulva 
is found fixed by its own basal disk. The growth is not ex- 
cessive, and many other species occur here for the first time. 


6225. 


Grouth.—Under the conditions of Belfast Lough Ulva 
grows more or less throughout the whole year. In the 
autumn much of the growth is detached by gales and 
washed ashore, but, though the banks are left compara- 
tively bare, a walk over the sloblands shows a very large 
amount of healthy Ulva still present. Except in severe 
weather it is probable that slow growth takes place all 
through the winter. In the month of April a decided 
greening of the banks is noticeable which increases with 
the advent of warm weather. In June and July the 
growth is exceedingly rapid and the Ulva plants appear 
to be at the height of their vigour. In artificial cultures 
also, growth is very rapid at this time of the year. If the 
season were very hot and dry it is probable that a decrease 
in vigour would result, which would be followed by 
another season of activity in the autumn. The result of 
the rapid growth in summer is the production of fronds 
of great size. Portions of these are continually being 
detached and washed ashore; but this only provides 
further space for the plants which continue to grow, and 
thus the sloblands become covered with an enormous mass 
of vegetation. 


Detachment and nuisance.—As long as the Ulwa-plants 
are attached to the substratum and continue to grow they 
are quite unobjectionable ; indeed, as is shown in Dr. Letts’ 
previous report, they actually benefit the Lough by 
oxygenating the water. It is from the loose decaying 
fronds that the nuisance arises. Though detachment by 
wave-action takes place more or less throughout the year, 
the greatest quantity of loose weed is to be found in late 
summer and autumn. The weed often remains in 
loose masses in pools or depressions on the mud-banks, in 
which case it is shifted by every tide. A very large 
amount is however washed ashore and a bank of decaying 
weed thus accumulates. After a storm enormous masses 
may drift in, and in one day a bank 2 feet high may be 
formed. Such banks may extend for 2 or 3 miles along the 
coast. The loose weed is under certain conditions taken 
out by the tide and distributed over the foreshore, but 
often only to return again after a few days. Weed de- 
posited under such conditions speedily decays especially 
in hot weather, and the putrefaction of this mass of vege- 
table matter gives rise to a serious nuisance. During 
decay sulphuretted hydrogen is given off, and it is the 
liberation of this gas that renders the stench so objection- 
able. That sulphuretted hydrogen is sometimes evolved 
in great quantity is shown by the fact that the white paint 
of boats and houses has been known to turn black in a 
single night, and that paper moistened with lead acetate 
solution held near a seaweed deposit blackers in a few 
minutes. Inhaling the gas produces headache and nausea, 
and it is not surprising that the inhabitants complain, as 
in warm still weather, when the gas is not dispersed by 
the wind, the stench along the shore is almost intolerable.* 
The composition of the Ulva-fronds and the chemical 
changes that take place in their decay have been carefully 
investigated by Professor Letts. He find’ that it is prob- 
able that at least two species of bacteria are concerned. 
The products of the fermentation induced by the first 
micro-organism are fatty acids, carbonic anhydride, and 
hydrogen; and it is believed that this organism attacks 
the albuminoids of the seaweed. The fermenting Ulva 
is later attacked by another species with the subsequent 
production of ferrous sulphide and sulphuretted hydrogen. 
These sulphur compounds are probably produced from the 
sulphates of the sea-water and not from the albuminoids 
of the alga. 


Formation of mud.—It is generally believed that most, 
if not all, of the mud in the Lough, is due to the deposition 
of solid matter brought down by rivers and sewage out- 
falls. Whilst it is true that the sewage-solids have been 
steadily accumulating in the bed of the Lough, it 
is now known that a very considerable quantity of the 
mud is formed by the decay of the Ulva itself. This can 
readily be observed by examining the Ulva-mud, and it 
may be especially well seen in certain streams which drain 
the sloblands. The streams cut for themselves a bed, and 
thus expose a section of the mud which shows successive 
layers of Ulva-fronds in various stages of decomposition. 
On examining the lower layers of Ulva it will be found 
that they are quite black and brittle and that they pass 
imperceptibly into the black sooty mud below. Thin 


48 Since the year 1890 several public inquiries have been 
held, and the matter has given rise to litigation. 
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layers of fine solids from other sources are doubtless 
deposited between the Ulva-fronds, but at the same time 
it is obvious that the mass of Ulva that decays on the 
lower parts of the sloblands is largely responsible for the 
formation of the black ill-smelling mud that exists there. 

On many beaches where seaweeds accumulate and de- 
cay, a black sand and sandy-mud is found, and this also 
is to be attributed to the decay of vegetable matter. In 
this connection reference may be made to Strangford 
Lough, where in certain parts a foul black mud exists, 
fully as bad as that of Belfast. The mud in this locality 
appears to be exclusively formed by the decay of Zostera, 
Enteromorpha and “‘ May Fog.” 

The black colour of the sand or mud is due to the 
presence of sulphide of iron. The latter is derived from 
the sulphuretted hydrogen liberated from the decaying 
weeds, which in the absence of air combines with the iron 
present in the sand or plant-remains. As long as air is 
excluded the mud remains black and unoxidised ; but on 
exposure to the atmosphere the reddish-brown ferric 
oxide is produced. When weed decays in thin layers, 
or in the presence of air, the sulphuretted hydrogen 
liberated is at once oxidised to water and sulphur. 


GENERAL FLORA OF THE SLOBLANDS. 


Before discussing the problems connected with the 
Ulva-nuisance at Belfast a few notes concerning the other 
species of alge that occur may be useful. 

1. Monostroma.—Two species of Monostroma should 
be noted as they bear a strong resemblance to Ulva and 
are very likely to be confused with it. The frond in the 
genus Monostroma consists of a thin flat membrane as in 
Ulva, but it differs essentially in being composed of a single 
layer of cells instead of two. A small species, M. Grevillet, 
Wittr., is very common on the Belfast sloblands. It grows 
attached to stones and shells, and is at first saccate, but 
sooner or later the frond ruptures and after further growth 
several distinct segments may be distinguished. It often 
remains quite small—l-3 inches, but occasionally larger 
specimens—up to a foot long—are found. A few speci- 
mens were noted at Belfast in December 1909; and in 
April and May, 1910, it was exceedingly abundant on the 
County Down side, especially about half-tide level. In 
the end of July and in August it had largely disappeared. 
It probably only occurs in quantity in spring, and it’s 
small delicate fronds would contribute only a very insig- 
nificant fraction to the mass of decaying seaweed. On 
account of its similarity to young plants of Ulva its 
presence in quantity in the spring, might give rise to need- 
less alarm unless its identity were known, and it is for this 
reason that the plant is here referred to. On the shore it 
may be distinguished at sight by its small size, pale colour 
and exceedingly thin frond, which is saccate in the young 
stage. In doubtful cases microscopic sections showing 
the single layer of cells will at once settle the question. 

The other species of Monostroma occurring on the slob- 
lands is M. fuscum. This bears an even more striking 
resemblance to Ulva than does M. Grevillei, it being 
practically indistinguishable to the naked eye. In May 
1910 it was found in fair quantity in areas of shallow 
water at half-tide level on the County Down shore. The 
exact proportion of M. fuscum present, and the periods of 
year at which it is found, have not been ascertained. It is, 
however, a comparatively rare plant and it is not likely 
that it plays any material part in the Ulva-nuisance. It is 
distinguished from Ulva by its one-layered frond, the cells 
of which contain but one or two chromatophores, and by 
its brownish colour when dry. It also usually stains the 
paper black on which it is mounted. 

2. Enteromorpha.—Next to Ulva by far the most con- 
spicuous vegetation on the sloblands is that of EHntero- 
morpha. This gerus is exceedingly difficult to classify 
satisfactorily, and when it occurs under rather peculiar 
conditions such as mud-flats, the growth is often coarse 
or abnormally large and the problem becomes even more 
difficult. Early in the last century it was customary to 
recognise a large number of species, but recently there has 
been a tendency to regard the so-called species as merely 
forms or varieties of a few very variable species. This is 
especially the case with such plants as H. compressa, EF. 
complanata, E. Linza(parte), all of which are now usually 
regarded as forms of H. intestinalis, Link. E. intestinalis 
is the common species on the sloblands, and, as far as 
that locality is concerned, the modern view certainly 
appears correct, as the most perfect sequence of forms 
can often be traced between small, simple, tubular plants, 
and large flat forms with various degrees of branching. 


APPENDIX IV. : 


The name is therefore here used in a wide sense, and 
includes both the inflated and the ribbon-like forms. To 
accurately describe all the forms growing in the Lough 
would require at least one entire season’s study; this has 
not been possible, nor, indeed, is it necessary for the 
present purpose. 

E. intestinalis is a plant that occurs in fresh water as 
well as salt, and in a general way its growth in abundance 
on the seashore indicates brackish conditions or the 
presence of a stream of fresh water entering the sea. In 
Belfast Lough this is very apparent, especially on the 
Antrim side, where, immediately below every fresh-water 
outfall, there is a delta-like mass of almost pure Hntero- 
morpha. Near the outfall the fronds are tubular, further 
down the shore they are flattened. Salt water and flat- 
tening appear therefore to be connected, but this is not 
always the case, and many puzzling exceptions may be 
found. Besides these masses of Enteromorpha the plant 
occurs in a scattered manner all over the sloblands from 
low-water line to that of high water. It is usually attached 
to small stones and shells, and thus fills in areas not occu- 
pied with Ulva. In spite of the abundance of the plant 
and its conspicuousness on the mud-flats, no bulk of loose 
Enteromorpha fronds have been noted ; it occurs, however, 
fairly plentifully amongst the loose Ulva, and is in part 
responsible for the mass of decaying weed on the shore. 

3. “ May Fog” or “‘ Flannel Weed.”’—On the upper 
part of the sloblands there occurs a growth often collected 
into masses or rope-like strands which is known locally as 
‘“May Fog’; at Southampton it is termed “ Flannel 
Weed,” and at Weymouth ‘ Blanket Weed.’ The 
growths consist of one or more species, and the popular 
names are found to include various matted growths of 
this nature. Both in Belfast Lough and in Strangford 
Lough the growth consists of an Hnteromorpha and a 
Cladophora. The species of Cladophora like those of 
Enteromorpha are difficult to classify, but there seems no 
doubt that the Cladophora constituent of ‘‘ May Fog” at 
Belfast is a loosely-branched attenuated form of CO. sericea, 
Kiitz.; whilst the Hnteromorpha constituent is a very long 
and often much branched form of H. prolifera, J. Ag. 
Both at Belfast and at Southampton “‘ May Fog” has the 
reputation of producing a most pungent smell on decay, 
but whether it is the Enteromorpha or the Cladophora or 
the mixture of both that is responsible is not known. 
Under somewhat artificial conditions the smell of decaying 
E. prolifera was found to be very offensive. Both. these 
weeds also occur separately on the sloblands, the Hntero- 
morpha especially, and at times it reaches nearly up to 
high-water level. C. sericea, which is less frequently met 
with, is usually found in the damper regions about half- 
tide level. At Weymouth and Southampton the com- 
position of ‘‘May Fog” is somewhat different, a large 
proportion of the growth consisting of H. clathraia, J. Ag. 
At Weymouth the Cladophora constituent is mainly 
C. gracilis, Kiitz., whereas at Southampton C sericea is the 
more common species. 

The above-mentioned plants are the only ones directly 
connected with the nuisance at Belfast, but for the sake of 
completeness a list is given of other seaweeds that have 
frequently been met with on the sloblands within Holy- 
wood and Macedon Point. 

Very common on /Fctocarpus littoralis, Lyng. 
sloblands, _at- | Pryltitis fascia, Kiitz. 

tached to stones | Porphyra umbilicalis, Kitz, 

and shells. \ Dumontia filiformis, Grev. 

Fucus vesiculosus, L. 

Less common - | Cezmium rubrum, Ag. 
Polysiphonia nigrescens, Grev, 
Fucus vesiculosus, L. 
Fucus serratus, L. | B 
Ascophyllum nodosum,LeJol. | ret 
Cladostephus spongiosus, Ag. Be: 
Ectocarpus littoralis, Lyngb. / 


= umbilicalis, Kiitz. 





Chondrus crispus, Stackh. 

Gelidium pusillum, Le Jol. 

Gigartina mamillos, J. Ag. 

Polysiphonia nigresens, Grev. 

Polysiphonia fastigiata, Grev.. Red 

Ceramium  Deslongchampii,{ Alge. 
Chauv. 

Ceramium rubrum, Ag. 

Dumontia filiformis, Grev. | 


On the rocks at 
Macedon Point. 


Hildenbrandtia 
Nardo. 


prototy pus 


ROYAL COMMISSION ON SEWAGE DISPOSAL. 


THE CONDITIONS INDUCING’ Excrsstve GRowTn. 


The three principal facts established with ‘regard* to 
the Ulva-nuisance are: (1) That large areas exist on the 
Belfast sloblands covered with Ulva latissima; (2) that 
the growth of Ulva on the sloblands is exceedingly lux- 
uriant, and in summer takes place very rapidly; and 
(3) that it is the decay of this weed that causes the nuisance 
complained of. The central point, therefore, in the Ulva 
inquiry is to determine the factor or factors which induce 
such abundant and excessive growth. 

The presence of sewage pollution has for many years 
been regarded as playing the most important part in con- 
nection with Ulva, and the question had arisen whether it 
would not be possible to prevent the growth by purifying 
the Belfast sewage effluent. 

The evidence brought forward in favour of the excessive 
growth being due to sewage pollution is very strong, and 
may be grouped together under four heads as follows :— 

(a) Distribution of Ulva on the Coast.—The frequent 
abundance of Ulva at the mouths of large rivers both in 
Britain and on the Continent is well-known; small har- 
bours also, where the water is sometimes very foul, often 
possess a vigorous growth. Its abundance in certain 
rivers and estuaries visited by Professor Letts and Dr. 
Adeney in 1904 confirmed the view that sewage favoured 
its. growth, as did also its absence from other localities 
whe-.e pollution was practically absent. In Dublin Bay, 
moreover, which at that date showed a well-marked 
polluted and unpolluted region, the weed was confined 
to the polluted area. 

(b) Composition of the Ulva-fronds and the Assimilation 
of Nitrogen Compounds.—A series of experiments carried 
out in 1904 and 1905 by Dr. Letts showed an extraordinary 
power on the part of Ulva of absorbing ammonia and 
nitrates from the surrounding water; and at the same 
time analyses of the fronds showed the presence of a very 
high proportion of nitrogen. The proportion of nitrogen 
appeared to correspond with the amount of pollution 
present. These facts doubtless explain how it is Ulva can 
flourish in polluted water, and are of great interest in con- 
nection with the purification of water by marine vegeta- 
tion. The ammonia present in the water is thought to 
act as a fertilizer and to result in the production of a large 
amount of rank growth. 

(ce) Artificial Cultures.—During the year 1909 a set of 
cultural experiments were commenced at Belfast by Pro; 
fessor Letts, and from the autumn of 1909 to the end 
of the 1910 season the experiments were continued 
on a much larger scale in conjunction with Mr. Richards. 
Some of the most important of these experiments consisted 
in growing Ulva in various solutions and recording the in- 
crease in size and weight. The experiments show that 
the growth of Ulva in mixtures of seawater and sewage, 
and in seawater and percolating filter effluent is greatly 
stimulated by sewage and sewage pollution. A full 
account of these experiments is given in the report by 
Professor Letts and Mr. Richards. Plants under artificial 
conditions require careful treatment, and caution is needed 
in deducing results, as the possible sources of error in the 
experiment are not always apparent. It is not surprising, 
therefore, that a few contradictory results have been 
obtained. It must be borne in mind that the metabolism 
of Ulva varies greatly at different periods of the year, and 
that little more than one season has elapsed since this 
method of investigation was begun. Being pioneer-work 
the results of another season would be of much more value. 

(d) History of the Nuisance at Belfast.—In the opinion 
of most of the residents at Belfast there was no nuisance 
due to rotting seaweed till after the middle of last century. 
Formerly the Belfast sewage was discharged into the 
river Lagan the waters of which were exceedingly foul 
and turbid, the Lough, however, remained clean and clear 
up till some sixty years ago. Professor Letts has the 
authority of Sir Robert Paterson for saying that the flora 
of the upper reaches consisted mainly of Zosiera. Ulva and 
Enteromorpha were reported to be practically absent. As 
the population increased Zostera gradually gave place to a 
growth of green seaweed, which on decay gave rise to a 
nuisance in warm weather. The new main drainage 
system which was started in 1889 instead of preventing 
the nuisance apparently only made matters worse. It 
should be noted that there is some difference of opinion 
as to the absence of Ulva during the middle of the past 
century and that certain of the residents do not agree that 
the nuisance is of recent origin. i 

The four points above alluded to, viz., the distribution 
of Ulva, its avidity for nitrogen compounds, its growth in 


artificial cultures, and the history of the nuisance at Belfast 
constitute the principal evidence for the poliution theory. 
As the acceptance of this view is a matter of great conse- 
quence for Belfast, it is necessary that the proof be firmly 
established. It is obvious, however, that even if the 
arguments do not prove conclusively that sewage is the 
primary cause of the excessive growth, they show that it is 
intimately connected with it, and at the same time em- 
phasize the important part that green weeds play in the 
economy of nature. 

In order to place the theory beyond dispute it was essen- 
tial to ascertain the relative importance of the other factors 
present at Belfast, especially the influence of brackish 
water, the tranquil conditions, the flat shore with strong 
light, and the presence of mussels, Further, it was not at 
all certain that localities did not exist on the British coast 
where Ulva occurred in quantity in the absence of sewage 
pollution. In order to answer these questions with cer- 
tainty it is necessary not only to have a general knowledge 
of the growth of Ulva, but to make a thorough study of its 
occurrence in localities offering considerable variety of 
external conditions, Though the weed is generally re- 
garded as common on all our coasts, there is practically 
no accurate information as to its relative abundance, nor 
any detailed account of its ecology. For this reason 
Professor Letts and the writer undertook a short survey 
of the Antrim coast in May, 1910. The tour was instructive 
and suggestive, but as usual in biological investigations 
many new questions were raised. In addition to this tour 
the writer paid a special visit to the neighbourhood of 
Swanage, in June, to examine Ulva in that locality, an 
examination which was repeated by a visit with the 
Commissioners in September, and again in November 
when he was accompanied by Professor Letts and Mr. 
Richards. A few observations were also made on Clare 
Island and Clew Bay (County Mayo) in June and October. 

It should be emphasized that biological problems of this 
nature are not so readily solved as might be supposed. 
Though it is easy to record facts, caution is necessary in 
drawing conclusions, all the factors having to be taken into 
consideration. The conclusions, therefore, need testing, 
and on this account considerable time is required. Since 
the present observations cover less than a season, and the 
time available has been limited, it is not surprising, that 
several points remain unsettled. 

Several very important facts have, however, been clearly 
established, and these are dealt with in Part ii. in con- 
nection with the various localities under investigation. 
In the final summary (Part iii.) these results are brought 
together. 

SUMMARY 

Large areas of the Belfast sloblands are covered with a 
growth of the seaweed Ulva latissima. The plant grows 
very luxuriantly in the summer months, but sooner or 
later the fronds are detached and are at times washed 
ashore in great quantity. On decay the detached weed 
gives rise to a serious nuisance owing to the liberation of 
sulphuretted hydrogen. 

The Ulva-growth on the sloblands is found for the most 
part between half-tide level and low-water mark, but 
where pools or streams exist Ulva extends much higher up. 
By far the greater part of the growth occurs on mussel- 
beds; the tough threads or ‘ byssus” of the mussels 
attaching themselves to the Ulva-fronds. The latter are 
thus firmly fixed and can resist considerable wave-action. 
Ulva under these conditions does not die down annually, 
but appears to exist throughout the winter as a short 
growth attached to mussels. The greater part of the 
fronds are torn off by autumn gales, but the basal part 
that remains in situ shoots out again in spring.  Repro- 
duction thus appears to take place largely by a vegetative 
method and not by spores. Extended observations 
on this point and also on the method of wintering are 
desirable. 

The growth in summer is rapid and luxuriant, and as the 
area covered by the weed is very extensive the amount of 
Ulva that exists in sttmmer is extremely large. Conse- 
quently with certain winds excessive quantities are washed 
ashore, and the nuisance that arises on decay is at times 
very serious. In addition to the offensive smell emitted the 
decaying seaweed produces a very foul black mud which 
contributes largely to the formation of the mud banks. 

Several other weeds also occur in profusion on the slob- 
lands, but compared with Ulva the growth of these weeds 
is insignificant. The nuisance that occurs in Belfast is 
solely due to rotting seaweed and principally, if not en- 
tirely, to Ulva latissima, 
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BARTS EE 


THE GROWTH OF ULVA IN LOCALITIES OTHER THAN BELFAST. 


A.—County AntTRm™ TRIP, May, 1910. 


The object of this trip was to investigate the amount of 
Ulva that occurs in various types of localities, and especi- 
ally in those afforded by marine loughs and mouths of 
rivers. The tour was arranged by Professor Letts, who 
suggested an examination of the immediate neighbour- 
hood, selecting Strangford Lough and Larne Lough, and 
the coast-line of County Antrim. The two loughs chosen 
were excellent for comparison with that of Belfast, both 
possessing but a small amount of sewage-pollution. The 
Antrim coast with seven small rivers also appeared parti- 
cularly suitable. 

With regard to the tour, it must be remembered that 
investigations can only take place at low-water, and there- 
fore when a considerable area has to be covered in a short 
time, such a tour constitutes a survey rather than a 
detailed examination. The weather experienced was ex- 
ceedingly wet and stormy which further curtailed the 
examination of certain localities. In addition it was found 
to be somewhat early in the season for the purpose. 

An account of the tour is given below, and also a 
summary of results. 

Strangford Lough.—This lough resembles Belfast Lough 
in extent of area, in the absence of rough water, and in 
the mud-banks exposed at low-water. It differs in pos- 
sessing no large rivers polluted by sewage, and, as far as 
was seen, in the absence of mussel-beds. At one end, how- 
ever, a small river from Newtownards discharges itself 
into the Lough, and as this river is polluted, that part of 
the Lough must be regarded as contaminated. 

In most of the localities examined very little Ulva was 
present. The polluted area showed no more than the 
unpolluted. In one spot a luxuriant crop was noted on 
rocks, a fact which proved that the character of the water 
was not unsuitable. Other causes must therefore be 
sought to explain its scarcity. Of these the absence of 
a firm substratum is almost certainly the most important ; 


at all events the most striking difference between the two ° 


Loughs is the absence of mussels at Strangford. 

The luxuriant crop above referred to was found in a 
part of the Lough where the conditions were more marine, 
and removed from the likelihood of sewage pollution. 
The growth occurred on recently moved rocks, and showed 
that, given a firm substratum uncolonized by other alge, 
Ulva could rapidly gain a footing and could grow vigor- 
ously. In course of time, Fucus would doubtless appear 
on the rocks, and Ulva would probably be more or less 
crowded out by the stronger growth and dense shade of 
the latter. A sample of water was taken from this locality. 
On examination it was found not to be pure but to con- 
tain a certain amount of ammoniacal and albuminoid 
nitrogen. The impurity was similar in character to that 
of sewage, but as sewage-fouling was improbable, it 
seemed likely that the pollution found was due to rotting 
seaweed or to contamination from the shore. 

Another point noted in Strangford Lough was the 
presence of a very foul black mud derived entirely from 
the decay of marine vegetation (chiefly Zostera and 
Enteromorpha), and giving off sulphuretted hydrogen 
when stirred. In hot weather this mud must be very 
offensive. The fact that in the absence of sewage, a 
luxuriant vegetation other than Ulva may exist, and on 
decay produce a foul-smelling mud, is not without im- 
portance in connection with Belfast. 

A careful study of the distribution of Ulva and of the 
general vegetation of Strangford Lough would be most 
interesting, and if continued throughout an entire season, 
with details as to substratum, currents, analyses of water, 
etc., would yield results of economic as well as scientific 
importance. The three points observed or confirmed 
during the one-day survey of the locality were :—The 
importance of anchorage, the presence of a pollution not 
caused by sewage, and the formation of a foul mud due 
to the decay of Zostera and Enteromorpha. 

Larne Lough.—Larne Lough is another example of a 
marine lough providing quiet water. Large sand-banks 
are exposed at low tide and in places (e.g., near the town 


of Larne) there is much soft mud. The pollution of the 
Lough must be considerably less than that of Belfast, as 
Larne sewage is now discharged outside the harbour; 
though doubtless in years gone by much drainage found 
its way into the Lough. As far as was observed no mussel 
beds were present. 

A fair quantity of Ulva was found attached to rocks and 
stems of Fucus near low-water mark at Curran Point. 
The plants here were strong and vigorous, and the con- 
ditions were evidently favourable tor growth. On the 
ebb tide there would be a fairly strong current due to the 
draining of the entire Lough. Any pollution from the 
mud of Larne Bay would probably pass close to this. 
point. 

On the sand and mud-banks the principle vegetation is 
Zostera, but Ulva is fairly plentiful in places though always 
mixed with other species (e.g., H. intestinalis and E. 
prolifera). The absence of a firm anchorage renders the 
sand and mud more favourable for the growth of Zostera 
than that of Ulva. Most of the Ulva found was attached 
to stones. 


Rivers of Glenariff, Cushendall and Cushendun.—One 
day was spent examining these rivers. In each case 
the pollution expected was slight. The object of the ex- 
amination was to ascertain whether, in the absence of 
sewage-pollution, the mixture of fresh and salt water at 
the mouths of rivers encouraged the growth of Ulva, and 
to compare the flora of these localities with that of Belfast 
Lough. On examination, however, the rivers, though sup- 
plying the conditions referred to, were found to present. 
other features which complicated the problem, and ren- 
dered a comparison with large rivers impossible. AIR 
three rivers were small, and consequently only a very 
small area where the desired conditions can exist is. 
presented near the mouth. 

a. The Glenariff river flows out at Red Bay amengst _ 
rocks and sand. A small amount of mud bank is exposed 
near the mouth at low water. No Ulva was found on the 
mud-banks, but on the rocks at the mouth a few young 
plants were collected. . intestinalis in various forms 
was very abundant. 

With regard to the absence of Ulva here, it should be 
noted that the banks could hardly be considered suitable- 
for the plant. There was no firm anchorage in the mud 
save a few rocks and stones, and these were mostly too near 
high water line. The lack of Ulva on the rocks at the 
mouth which appeared suitable for its growth was thought 
at the time difficult to explain. but on looking back it seems 
possible that the abundance of Enteromorpha intestinalis: 
indicated the presence of too great an amount of fresh 
water. Whether the fresh water strikes the rocks from 
the river at certain phases of the tide, or whether only after 
heavy rains, was not determined. Such points as these 
which are not unimportant, show the need of a detailed 
study of each locality. 

b. The Cushendall river, a fairly large and rapid stream.. 
flows out on to a beach of rocks and sand. No mud banks 
were seen. Scarcely any Ulva was found. As far as. 
could be seen this locality did not appear at all suitable 
for the plant. 

c. At Cushendun a small amount of mud is exposed near 
the mouth of the river at low-water. Pollution is probakly 
very slight. No Ulva occurred on the mud-banks, but 
a fair amount was found growing in rock-pools on the shore 
to the right of the bay. A considerable quantity also was. 
washed ashore, but it was not possible to ascertain from 
whence this had drifted. Amongst it were numerous. 
fronds of the hardly distinguishable Monostroma fuscum. 

In none of the three localities visited on this day was 
any quantity of Ulva found. On the mud-banks it was 
entirely absent. In examining the conditions presented 
by these rivers, in addition to the importance of the sub- 
stratum as noted previously, the nature of the current and 
character of the water have to be taken into consideration. 
Judging from the presence of Fucus ceranoides at Glenarift 
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and Cushendum, a considerable amount of fresh water 


is present. Another species, Ulothrix speciosa, also noted 
in abundance at Cushendum, is in the experience of the 
writer, characteristic of stones in the mouths of fresh 
‘water streams which are flooded for a part of the day by 
salt water. 


To obtain an accurate knowledge of the changes that 
occur in the water, at the mouths of small rivers during 
the ebb and flow of the tide, detailed observations and 
analyses would be necessary. These have not been made. 
In the absence of such, however, it is reasonable to assume 
‘that there is at the lower levels of the banks a regular 
calternation of fresh and brackish water; and, that after 
heavy rains the banks of the river may be flooded with 
fresh-water to a much higher level than is usually the case. 
‘These changes are not so marked in large rivers and estu- 
aries and would be hardly perceptible on the Belfast 
‘sloblands. It is well-known that certain alge can stand 
the change from salt to fresh water with impunity (e.g., 
those that grow on the bottoms of steamers plying daily 
from one type of water to the other) ; others, on the other 
hand, are very sensitive to such changes. As far as the 
present observations extend, Ulva is not able to grow in 
very brackish water, nor is it found in places that are 
occasionally flooded with fresh-water. On the other hand, 
unlike some seaweeds, it is able to stand a considerable 
amount of rain without injury. In the mouths of none 
eof the small rivers hitherto examined, whether polluted 
or not, has Uiva been found, except in very small quantity, 
and it is probable that lack of salinity at certain phases 
of the tides is intimately connected with this fact. 


The writer cannot help thinking that for some obscure 
reason the mouths of the rivers examined on this trip 
were not suitable for the growth of Ulva. The absence 
«of the weed must not, therefore, without further evidence, 
ibe attributed to the absence of pollution. The nature of 
the banks was largely responsible for the scarcity of Ulva, 
and probably also the strength of the current and the 
nature of the stream. 


Few if any of our smaller rivers’ that end abruptly on 
an open coast would be favourable for the investigation 
of the effect of brackish water on the growth of Ulva. 
The more suitable localities for this work would be an 
indented coast, where fresh water streams run into loughs 
or narrow arms of the sea. The transition from one set 
of conditions to the other would here be less sudden, 
and more suitable for the growth of brackish-water plants. 


Ballycastle, Bushfoot, and Bann.—The mouths of each 
of these rivers was briefly examined, but very little Ulva 
was found. For reasons given above this is regarded 
as of little importance in connection with the pollution 
question. It is possible that if a detailed examination 
had been made more Ulva would have been discovered, 
as the rivers were apparently in flood and the state of 
the tides was not particularly suitable. The examination, 
however, would not have been worth the time and labour 
mecessary, as more instructive localities remained to be 
‘considered. 


Giants’ Causeway.—In some respects the brief inspection 
of the flora of the Giants’ Causeway was the most inter- 
esting investigated on the trip. The spot was selected in 
order to examine the growth of Ulva in a locality far 
removed from rivers and sewage pollution and in one 
which should present a typical marine flora. The char- 
acter of the coast is too well known to require description, 
but it may be mentioned that though the shore is an 
#xposed one and the water fully saline, the force of the 
waves in the bays is much broken by rocks and that many 
protected pools and areas of shallow water occur. Fresh 
water also oozes from the cliffs and thus the pools near 
high-water line may become brackish. 

The first two amphitheatres after passing the Causeway 
hotels were examined. In the first Ulva is generally dis- 
tributed in the pools at about half-tide level, but it is not 
abundant. The plants were mostly young and of a short, 
‘oblong or lanceolate form. In the second amphitheatre 
Ulva was abundant in the pools and streams, chiefly the 
short lanceolate form noted above. In one spot, where 
a stream of brackish water ran down from the bay and 
through a bank of decaying seaweed, Ulva was extra 
Jarge and vigorous. The plants in both these bays were 
young and a few weeks later the amount of growth would 
doubtless have been much more extensive. Four other 
alge occurred abundantly amongst the Ulva, viz. : Entero- 


‘a certain extent throughout the year. 
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morpha intestinalis, Cladophora sericea, Dumontia filiformis, 
and Laurencia caespitosa, the first three being present also 
on the sloblands. In addition there were the usual marine 
species characteristic of such bays. 


Though no sewage pollution was expected in this neigh- 
bourhood it was afterwards discovered that there are 
public lavoratories in the second bay, the discharge from 
which empties itself into the sea at about low-water level 
of the lowest spring tides. This bay is therefore largely 
polluted in summer and the effect of it may be felt to 
In both bays a 
fair amount of rotting weed also occurred on the shore. 
Opportunity therefore was afforded of investigating the 
point noted at Strangford Lough and suspected for some 
time previously by Dr. Letts that the products of decaying 
seaweed foul the water in a similar way to that of sewage. 
A sample of water was collected from the rock-pools of 
the first bay for analysis. It was found by the ammonia 
test to be distinctly polluted containing ‘005 free am- 
monia, and -043 albuminoid ammonia per 100,000 parts. 


In the light of these facts the growth of Ulva in these 
two bays is of special interest. In the first bay where 
there is distinct natural poliution there was in the be- 
ginning of May a fair amount of Ulva ; whilst in the 
second, where in summer there is artificial as well as 
natural pollution, the growth is much greater. In both, 
later in the season it would probably be much more ex- 
tensive. At the date of the examination, the water in 
both bays was thought to be pure or only naturally 
polluted. Had the presence of the lavoratory-pollution 
been known an effort would have been made to examine a 
further stretch of the coast. It would be of great interest 
to keep these two bays under observation and also others 
in the neighbourhood, with a view to ascertaining the 
amount of pollution and the amount of Ulva-growth that 
occurs annually. 


Summary and Conclusions of County Antrim Trip. 


The inspection of the river-mouths of the Antrim coast 
did not result in the finding of any large growth of Ulva. 
None of the rivers were badly polluted. From what was 
observed at Cushendun and Rockport (Belfast Lough), it 
was obvious that Ulva can thrive in water, but very 
slightly polluted; the absence of Ulva therefore round 
about the mouths of the Antrim rivers cannot without 
further evidence be attributed to the small amount of 
pollution; indeed the quantity of Ulva seen was in most 
cases so exceedingly small, as to suggest that the localities 
were unsuitable for its growth. Some of the factors which 
may be responsible for this are referred to above, but the 
subject requires further investigation. 


The two Loughs visited for the purpose of comparison 
with Belfast Lough 7.e., Strangford Lough (County Down), 
and Larne Lough, showed oniy a small amount of Ulva. 
Both Loughs are probably only slightly polluted by 
sewage, and both possess sand and mud banks exposed 
at low water. The general scarcity of Ulva compared 
with Belfast Lough was very striking, but, as in the case 
of the rivers, it did not appear safe to conclude that the 
lack of Ulva is due to the absence of pollution without 
further evidence. In both Loughs a small quantity of 
vigorous Ulva-growth was found in certain spots where 
rocks or other anchorage was present. This suggested that 
the absence of a firm substratum was largely responsible 
for the scarcity of Ulva, and emphasized the importance 
of the presence of the mussel-beds at Belfast. 


The Giants’ Causeway was perhaps the most instructive 
locality visited. In addition to other points of interest, 
this spot supplied in a most unexpected way the only 
case on the tour which supported the view of the in- 
vigorating effect of sewage-pollution on Ulva, Two bays 
were examined at the Causeway, in one of which there 
was natural pollution only, in the other, there was in 
addition (during summer at all events) considerable pollu- 
tion from two public lavoratories. In the first bay a fair 
quantity of Ulva was found, in the second the growth 
was very much greater. The difference in the two bays 
was very striking, the more so as in every other respect 
they appeared similar. 


Though the general results as to the connection of 
sewage and the growth of Ulva were not decisive, the 
following four important points bearing on the subject 
were clearly established. 
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1. Natural Pollution.—Contamination of water similar 
to that caused by sewage, as measured by ammoniacal 
nitrogen, is produced by the decay of ordinary seaweeds. 
Pollution, of this kind may be termed “natural pollution.” 
It. doubtless takes place on a large scale in loughs 
and sheltered bays, and also to a certain extent along 
any shore where loose seaweed accumulates. 

2. Formation of Mud.—A very foul black mud was noted 
at Strangford Lough which was derived almost entirely 
from the decay of vegetable matter. It evolved sul- 


phuretted hydrogen when stirred and was quite as foul as - 


Ulva-mud, but the weeds from which it was derived were 
mainly Zostera and Enteromorpha. This mud doubtless 
evolves ammonia and fouls the water to a considerable 
extent. 


3. The Growth of Ulva in the Absence of Sewage.—At the 


Giants’ Causeway (amphitheatre 1) and at Cushendun, 
where little if any sewage pollution was. present, a small 
but vigorous growth of Ulva was noted. A similar growth 
was observed at Rockport, a locality in Belfast Lough 
where pollution is slight. 

4. Firm Substratum.—The necessity of a firm substra- 
tum or other good anchorage fo. the growth of large Ulva 
fronds was clearly demonstrated throughout the trip, and 
additional weight was thus given to the importance of 
the part played by the mussel-beds at Belfast. 

With regard to the important discovery of natural 
pollution (which though long suspected is now proved by 
analysis), there was evidence to show that, if Ulva was 
dependent upon an abundant supply of ammonia and 
nitrates, the presence of natural pollution might account 
for its vigorous growth in certain places visited. The 
presence of natural pollution als) suggested an explana- 
tion for the opinion held by the writer, that many localities 
exist in England where Ulva grows in abundance in the 
absence of sewage pullution. The following trip deals 
with this subject. 


B.—SWANAGE AND STUDLAND, JUNE, 1910. 


A brief visit was paid to Swanage in June as the writer 
had the impression that Ulva occurred plentifully in that 
neighbourhgod, and except near sewage-outfalls no pollu- 
tion was to be expected. A point which was specially 
kept in view during this trip was the connection of Ulva 
with decaying seaweed. Both Swanage and Studland 
were visited again in September, as recorded later. 


Swanage. 


Locality 1. Below the Grosvenor Hotel, between Swanage 
Pier and Peveril Point.—The main sewage outfall is at 
Peveril Point (at the extreme end of the north reef) about 
+ mile from the pier. There are no small outfalls. Sew- 
age pollution probably very slight. The shore is sheltered 
facing north and the water is usually tranquil. A fair 
amount of rotting seaweed was present. 

Ulva and Enteromorpha was abundant in pools and on 
rocks immediately above low-water mark and also in the 
shallow water below. The Ulva was mostly lanceolate in 
form and of medium size, though a few large fronds also 
were noted. 

Locality 2. Peveril Point.—Two reefs run out here into 
the sea parallel to each other, and, except in the shallow 
water between the reefs, the conditions are ‘ exposed.” 
Although in the immediate neighbourhood of the sewage 
outfall the pollution is probably not great, owing to the 
strong current which runs round the Point. 

Ulva was found liberally scattered in shallow water 
between the reefs, and little or no Ulva on the reefs them- 
selves; conditions probably too exposed. 

Locality 3. Durlston Head.—This spot was selected on 
account of the pureness of the water. The Peveril Point 
sewage could not appreciably effect Durlston Head, and 
with the exception ot a very small outfall in Durlston 
Bay there is no other discharge in the neighbourhood. 
Accumulations of rotting seaweed had not been observed 
in the immediate vicinity of the Head, and therefore little 
natural pollution was expected, 

Ulva was practically absent from this spot; a few 
young plants only were noted. The rocks are very ex- 
posed and no deep pools exist; the conditions, therefore, 
are unsuitable for its growth. 

Locality 4. Duriston Bay.—The Bay is about 1 mile 
wide, rocky, rather steep and exposed to the south-east. 
The sewage pollution must be very slight except in the 
middle of the bay, where there is an outfall draining some 
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twelve houses. The marine flora of this bay, including 
Peveril. Point and Durlston Head, is rich, and several 
uncommon species are to be found. 

Ulva was very plentiful here, especially towards the 
southern end. The plants, except in sheltered places 
between rocks where several very fine specimens were 
collected, were nearly all small. 

A well-marked type of Ulva-growth occurred on flat: 
rocks near low-water line in Durlston Bay. The rocks 
concerned are mostly devoid of large seaweeds such as 
Himanthalia, Laminaria and Fucus serratus, ete., but are 
carpetted with a short growth of Laurencia pinnatifida, 
Corallina officinalis, Chylocladia ovalis, ete. Ulva occurred 
abundantly on these flat rocks which, being just exposed 
at low-water, appeared as green plateaus. It also occurred 
plentifully, but in patches, on flat rocks below low-water 
line. The plants were either epiphytic on the short under- 
growth, or were attached directly to the rocks by their 
basal disk. In all cases the plants on the plateaus were 
small not exceeding 6 or 8 inches in length, usually less ; 
a fact which with little doubt may be attributed to ex- 
posure to wave-action. A precisely similar vegetative 
formation was seen again in September, but the Ulva- 
growth was not quite so striking. It is interesting to 
note that the plateaus were covered over with a thin layer 
of decayed vegetable matter and black sand (suggesting 
that some of the short vegetation decayed in situ), which 
was held together by a dense growth of such plants as 
Corallina, Cladostephus, ete. Ulva, therefore, in this 
position grows over a substratum that is in a constant 
state of putrefaction. 


Studland. 

The locality investigated here was some rocky ground 
under the cliffs that extend from the right-hand corner of 
Studland Bay to Handfast Point (Old Harry Rocks), and 
was selected on account of its sheltered position. There 
is no drainage outfall in the bay and sewage-pollution 
appeared to be out of the question. A large quantity of 
rotten seaweed had been found there on previous occa- 
sions and therefore much natural pollution might be 
expected. On the date of the visit (June 8th), a fair 
amount of decaying weed was found, but most of it 
occurred near the Point where the conditions are more 
exposed. An exceptionally low spring-tide favoured the 
visit. 

Ulva was exceedingly common almost the whole way 
from the corner of the bay to within a short distance of 
Handfast Point. About half-way along it was abundant, 
forming a distinct zone in pools and on rocks near low- 
water line. The plants were almost entirely epiphytic, 
and were mostly of the lanceolate form, but often of con- 
siderable size, fronds 15 to 18 inches long by 10 to 12 
inches wide being of frequent occurrence. The rocks 
were covered with chalky mud, sand, or blackish mud 
with a fair amount of decaying vegetable matter inter- 
mixed. Much of the growth was exposed to the air at 
low-water, but the greater part, and also the must luxuri- 
ant, occurred either in long narrow pools running parallel 
with the shore, or in shallow water below the low-water 
level. Owing to the exceptionally low tide it was possible 
to examine this sublittoral growth, and, at the Studland 
Bay end of the cliff it was found*to extend as far out as 
the Zostera-beds which occur in the bay. 

At the Point itself, where the conditions are ‘‘ exposed,” 
Ulva was almost absent; a few small plants occurred on 
the rocks, and one very large example was noted in a 
channel which was covered with 3 feet of water even at 
low tide. The water here appeared to be pure, though 
on the ebb tide probably much of the natural pollution 
from the Bay passes round the Point. 

In certain of the small bays along the cliffs a very foul 
black mud was present and a distinct smell of sulphuretted 
hydrogen was noticeable. The origin of the mud could be 
traced to decaying seaweeds of which all kinds appeared 
to be represented. In one spot a considerable quantity 
of Ulva was washed ashore, and formed a narrow ridge 
about one inch thick at high-water line. In Studland 
Bay also, Ulva was the most conspicuous weed thrown 
up by the waves. 

In addition to Ulva, a very luxuriant growth of Hntero- 
morpha intestinalis occurred at places on the upper part 
of the shore. This is doubtless to be explained by the 
presence of fresh water which oozes in some quantity 
from the chalk cliffs during the winter months. In Sep- 
tember the Enteromorpha growth was much less noticeable, 
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Summary of June Trip to Swanage. 


The two most important facts noted on this trip were :— 
(1) The occurrence of Ulva in abundance in a 
locality entirely free from sewage pollution (Studland). 


(2) The occurrence of a few, large, vigorous fronds 
of Ulva in apparently pure water (i.e., water practi- 
cally free from both natural and sewage pollution). 
(Durlston Bay and Handfast Point.) 


C.—CiLarE IsLAND AND CLew Bay, Junr, 1910. 


A fortnight was spent in this locality in connection 
with the Natural History Survey of the district. The 
time was fully occupied with survey work, but a few points 
as to the distribution of Ulva were noted. 

Clare Island is one of the larger islands off the west 
coast of Ireland; it is fully open to the waters of the 
Atlantic and is far removed from sewage. Houses and 
cottages exist on the island, but there is no drainage 
pollution. Its rock-bound shores present a typically 
“exposed” type of flora, and except on the east side 
which is more or less sheltered there is little ground suit- 
able for Ulva. 


At one locality on this island (Portlea, a somewhat 
sheltered bay on the east side), Ulva was found in fair 
quantity. Rocks in the bay break the force of the waves, 
and several large fronds were noticed. The growth oc- 
curred in shallow pools about half-tide level. Much loose 
weed is washed ashore with certain winds, but there did 
not appear to be any quantity of decayed weed. 

Another small bay near Roonagh Point showed a very 
similar type of growth but more extensive. Roonagh 
Point is situated on the mainland, but the conditions of 
exposure and purity of water agree with those of Clare 
Island. A few houses exist at Roonagh Quay, but there 
is no direct pollution. A great deal of rotting weed was 
found in the bay, and at the time of the visit kelp-fires 
were in progress all along the shore proving that Laminaria 
is thrown up in large quantities. The growth of Ulva 
in this bay, though not covering a large area, might almost 
be termed abundant. | 


A second point which was proved beyond question at 
Clare Island was the presence of healthy Ulva in water 
_ where natural pollution is absent. The plants occurred 
in deep pools near low-water line. The shore was semi- 
exposed and the lie of the rocks prevented any accumu- 
lation of loose seaweed. Fresh-water streams were also 
absent. The pools were completely submerged except at 
low-water, and even then were often splashed by the 
waves. The water with which the pools were bathed 
was beautifully clean and, coming direct from the Atlantic, 
must be regarded as practically pure. The only natural 
pollution possible would be that arising from the decay 
of vegetable or animal matter in the bottom of the pool. 
Very little matter of this kind was however present and 
the continual supply of pure water would render pollution 
from this source negligible. Some half dozen fine Ulva 
plants were noted, the fronds were crisp, of a deep green 
colour. The sunken position afforded by the pools pro- 
vided the plants with the necessary shelter. * 


Clew Bay.—It was thought that Clew Bay would prove 
useful for comparison with Belfast Lough, it being a bay 
of considerable size and affording much sheltered water 
in its inner portion. The flat shores are, however, largely 
sandy, and thus are entirely unsuitable for the growth 
of seaweed; where rocks occurred there was a dense 
covering of Fucus. Time allowed only of the inspection 
of a limited area and very little Ulva was found. It is 
probable that more suitable ground would have been 
discovered had it been sought for. 


Summary of June Trip to Clare Island and Clew Bay. 


The observations made in the Clare Island neighbour- 
hood confirm the results obtained at other places namely:— 





* A yisit paid to Clare Island in October showed an in- 
teresting difference in the amount of Green weeds in the rock- 
pools. The Red and Brown weeds abundant in spring and 
early summer had for the most part disappeared ; and their 
place was taken by Enteromorpha and Ulva. Many shallow 
pools at half-tide level were completely filled with young 
Ulva, the fronds being small (9 to 12 inches long), of a deep 
green colour, and apparently exceptionally healthy. Autumn 
growth of this description would doubtless not attain a large 
size, but would probably continue to grow till torn away by 
‘autumn gales or checked by the advent of cold weather. 
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(1) That Ulva occurs in fair quantities in sheltered 
bays, where sewage is absent, but where a certain 
amount of natural pollution may be expected. 

(2) That it is possible for Ulva to grow and to thrive 
in pools where both sewage and natural pollution are 
absent. 


The presence of Ulva in quantity in sheltered bays 
which are unpolluted by sewage, but where decaying 
seaweed is apt to accumulate, is of interest, and is of 
sufficiently common occurrence to suggest the preference 
of Ulva for these localities. It should, however, be re- 
membered that the protected bays and creeks which 
afford the sheltered conditions necessary for Ulva at the 
same time often acts as traps for the accumulation of 
loose weed. It is for this reason that emphasis is laid on 
the occurrence of a few Ulva-plants in pure water. 


D.—SwaNnaGEe, WEYMOUTH, AND SOUTHAMPTON, 
SEPTEMBER, 1910. 

The three districts that had so far been examined with 
regard to Ulva, namely, County Antrim, Swanage and 
Clare Island had each given evidence that Ulva could 
flourish in the absence of sewage. The Swanage neigh- 
bourhood, however, had yielded further results. A growth 
of Ulva had been observed at Durlston Bay in water which 
was regarded as very pure, and at Studland an abundant 
growth of Ulva had been found on a shore where sewage 
contamination appeared impossible, but where a measure 
of pollution due to the decay of vegetable and animal 
matter might be expected. A similar growth was noted 
at Clare Island, but on a smaller scale. Before definite 
conclusions could be drawn from these observations it 
was necessary to ascertain with greater accuracy the 
condition of the water in the localities in question. The 
absence of sewage-contamination had to be confirmed, 
and it was highly desirable to learn somewhat of the 
amount of fresh water present. It was, moreover, speci- 
ally important to discover whether the amount of pollu- 
tion caused by the decay of seaweeds approached in any 
degree that which is caused by sewage in Belfast Lough. 
Chemical and bacteriological analyses of the water were 
necessary for this purpose, and a tour on the south coast 
of England was planned in order to investigate the sub- 
ject. The Swanage district was chosen as_ being the 
most suitable, as not only could the ground inspected in 
June be re-examined, but localities such as Weymouth 
and Southampton, where Ulva was known to exist in 
abundance, were within easy reach. 

. The tour, which was attended by members and officers 
of the Commission, took place during the first week in 
September, and occupied six days. The following is an 
account of the investigation, to which is appended the 
analyses of the water-samples and Ulva-fronds, 


Swanage, September 2, 1910. 

Two localities were examined here (Nos. 1 and 4 of the 
June trip) and samples of water taken from each. The 
Commission was indebted to Mr. J. Sidney Senior, the 
Town Surveyor, who readily supplied details as to drain- 
age and other local information. 

Locality 1. Below Grosvenor Hotel (between Swanage 
Pier and Peveril Point)—For topographical conditions, 
see p. 128. 

Ulva and Enteromorpha occurred on the rocks and in 
pools near low-water mark, but the growth of green weeds 
was considerably less than in the beginning of June. A 
dense coating of Chondrus crispus and young Fuci covered 
many of the rocks of the low littoral zoae where Ulva 
usually grows. As before the plants were somewhat 
lanceolate in shape and of medium size. A certain amount 
of decaying seaweed was noted. ' 

Two samples of water were taken here, one from amongst 
the rocks (No. 248), and the other about 50 yards from 
the shore (No. 247). The analyses showed that the water 
was very pure chemically compared with that of Belfast 
Lough, containing only about one-tenth the quantity of 
ammoniacal nitrogen which is usually present in the 
inner part of the Lough. The chlorine figure was high, 
indicating the absence of fresh water. 

Locality 2. Durlston Bay.—As explained on p. 128 
Durlston Bay is rocky, rather steep, and exposed to te 
south-east. It was expected that the sewage pollution 
would be very slight, except near the Peveril Point end, 
and also at a spot in the middle of the Bay where a small 
outfall drains some twelve houses, A certain amount 
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of decayed weed is, however, often to be found. The 
flora is fully marine, rich in species, and includes several 
rare and uncommon plants. 

As was the case with locality 1, there was less Ulva here 
than in June, but on the present occasion the southern 
half only of the bay was examined. The peculiar Ulva 
plateaus were again in evidence, and a number of small 
plants were also noted on flat rocks in shallow water. 
A description of the Ulva plateaus is given on p. 128. 
As in June, the plants were short, and somewhat tough ; 
they were much eaten by Paludestrina. No large plants 
were noted on this occasion (cf. June). 

A sample of water taken from amongst the rocks 
showed practically the same nitrogen figures as that from 
locality 1. Being more open than the latter spot even 
lower figures had been expected. 

Studland, September 3, 1910. 

Locality 1. Studland Cliffs—The same ground was 
examined as on the previous visit, namely, the rocky shore 
under the cliffs that extend from the right-hand corner 
of Studland Bay to Handfast Point (Old Harry Rocks). 
The cliffs face north, consequently the conditions are very 
sheltered, and seaweed accumulates in quantity. The 
shore is decidedly flatter than at Durlston Bay, and the 
zones of vegetation are consequently more conspicuous. 
Sewage-contamination appeared to be most unlikely. 
There was a possibility that some of the Poole sewage 
might find its way to these cliffs ; but this was improbable 
as the sewage in question is discharged at some distance 
from Studland, viz., on the further (east) side of the 
entrance to Poole Harbour. The opinion of the Poole 
authorities based on a knowledge of the currents was also 
against this possibility. 

Ulva was found in plenty from the corner of the bay to 
within about 150 yards of the Point. About half-way 
along, the plant occurred abundantly, pools and areas of 
shallow water being filled with it. The growth formed a 
bright green zone near the low-water line and extended 
a considerable distance into the sub-littoral region. At 
this part of the cliffs the weed was, if anything, more 
abundant than in June, but towards the Studland Bay 
end it appeared to be less plentiful. The low littoral and 
sub-littoral regions of that part of the shore were, however, 
notexamined. ‘Towards the Point, Ulva became gradually 
less. The reason for this was not altogether obvious, as 
the conditions were apparently the same except for an 
increase in exposure; the latter, however, did not appear 
to be great. No Ulva was found at the Point. 

The character of the growth was similar to that found 
on the previous visit. It was mostly epiphytic on an 
undergrowth of Cladostephus, Chondrus, Fucus, etc. ; 
and the fronds were sometimes of considerable size. 

Foul mud which gave off sulphuretted hydrogen 
abundantly when stirred occurred about half-tide level 
and above in several of the bays. No fresh Ulva was 
found thrown up on the shore as inJune. The Hntero- 
morpha growth which at that time was so abundant at 
certain spots near high-water line was very much less.* 

Locality 2. Studland Bay.—A small growth of Ulva 
was observed in the south corner of the bay which is worthy 
of note. The tide recedes for some distance and leaves a 
flat sandy shore devoid of vegetation, except where firm 
patches of stones afford anchorage. Several patches of 
this sort exist, and these were mainly colonized by two 
plants, Enteromorpha and Ulva. In one case noted Ulva 
was intermixed with Enteromorpha, and in another, Ulva 
appeared to have the monopoly. The growth was dense, 
of a deep green colour, and appeared remarkably healthy. 
Though the fronds were small, they doubtless attained 
the size that the somewhat poor anchorage and the motion 
of the water would allow. These green patches on the 
otherwise barren shore afforded a striking example of the 
importance of anchorage. 

With regard to the pollution of the water, three samples 
were drawn for analysis. One from amongst the rocks 
under the cliffs where Ulva occurred in abundance (No. 
250), and two others (Nos. 251 and 252) at some distance 
from the shore. It was with considerable interest that 





* Studland was again visited on November 2nd with Pro- 
fessor Letts and Mr. Richards. By that date the autumn 
gales had devastated the shore, and none of the luxuriant 
Ulva-growth of September remained. Two long narrow 
pools showed a large number of small specimens, and with 
the exception of these and a few loose fronds amongst the 
sea-weed debris, no other Ulva was found. 


APPENDIX IV. : 


the result of the analyses was awaited, as Studland Bay 
appeared to afford an instance of a luxuriant and abundant. 
growth of Ulva in the absence of sewage pollution. De- 
cayed seaweed doubtless causes pollution and the interest. 
lay in the amount thus contributed, and whether the 
ammoniacal and albuminoid nitrogen figures would in 
any degree approach those of Belfast. The analyses: 
showed that this was not the case. The figure for am- 
moniacal nitrogen in No. 250 was very low, one-tenth the 
quantity present in the inner part of Belfast Lough and 
the albuminoid ammonia, though considerably higher im 
proportion, was below the Belfast figures. 


Weymouth, September 4, 1910. 


The most important ground to be investigated at Wey- 
mouth was the Backwater or Lake, but as time allowed 
two other districts (viz., the Nothe shore and the Harbour) 
were briefly inspected. The Commission was indebted. 
to Dr. W. B. Barclay for local information and assistance.. 


Locality 1. Shore south of the Nothe.—The shore here is: 
somewhat sheltered, being protected from the south and 
west by the island of Portland. The pollution of the 
water was not ascertained, but it was believed to be slight. 
The sewage of Weymouth is, however, discharged into the- 
sea at a point not half a mile to the east, and the proximity 
of Portland Roads, with its floating naval population, 
should be borne in mind. 


Ulva was scattered plentifully on the rocks near low-- 
water line, but was of small size. In shallow water and 
pools a few large plants occurred. Higher up on the shore: 
some very foul seaweed-mud was noted. Various kinds. 
of alge contributed to the formation of this mud, and 
in the upper layers much Ulva was recognised. Sul- 
phuretted hydrogen was freely evolved on stirring, and 
sulphur was copiously deposited on those weeds which 
were tougher and more resistant to decay. A compara- 
tive study of the decay of Ulva, Zostera, Wrack and ‘* May 
Fog,” and a knowledge of the amount of sulphur con- 
tained, by each, would be of interest. 

Locality 2. The Harbour.—Ulva occurred in abundance- 
at the mouth of the harbour, which constitutes the 
estuary of the river Wey. When walking from the 
Nothe to the Bridge at low water the growth was. 
plainly visible, occurring everywhere on piles, and 
on the sides of the harbour, and also on the bottom. 
The pollution of the water was not determined, but. 
being a tidal estuary, it would be subject to more: 
variation than the open shore hitherto examined. A 
single sample of water would therefore be of little value. 

Locality 3. The Lake or Backwater.—The Lake is a. 
sheet of water that extends from the back of Weymouth 
town to Radipole. It is about a mile and a half long and,. 
except at the lower end, about half a mile broad. Ulva 
occurs in great quantity in the upper part of the Lake and 
has to be removed continually during the summer in order: 
to prevent nuisance. 

The Lake receives at its northern end the Wey, a river 
somewhat polluted by crude sewage from a few small vil- 
lages. At the other end it communicates with the harbour. 
The whole Backwater is tidal, but the water is impounded 
at the harbour end by adam. The gate of the dam is opened. 
at regular intervals to cleanse the Lake. Ulva has always. 
been present in great quantity in this sheet of water, and. 
unpleasant smells have existed at intervals for at least 30- 
years. Quite recently, however, a decided increase in 
growth has been noted, and this appears to be correlated 
with an alteration in the topography of the Lake. Three 
years ago, in connection with railway improvements, a 
bridge was formed across the Backwater, connected on 
either side by stone embankments. This had the effect of 
deflecting what little current existed to the middle of the 
Lake, and forming on either side a bay of quiet shallow 
water. During the last three seasons the increase of Ulva- 
growth has been very marked, and, in the opinion of several 
of the residents, it is connected with the loss of current. 

The flora of the lake varies considerably at different. 
seasons of the year. This is equally true of the other 
localities examined, but in the Weymouth Backwater the 
effect is more striking. Fewer elements enter into the 
composition of the flora, and when they do so they occur 
in large masses and form an almost pure growth. In April, 


the conspicuous vegetation (at all events in the shallower _ 
regions) was a vigorous and growth of Hnteromorpha in- 


testinalis. No attached Ulva was seen, though carefully 
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searched for ; at the top end some loose fronds were found, 
but it was doubtful if they were growing.* In September, 
two types of vegetation were present. At the lower end 
the bottom of the Lake was covered with a dense growth of 
Enteromorpha clathrata and Cladophora gracilis. The 
Jocal name for this growth, which is similar to ‘‘ May 
Fog” of Ireland, is “ Blanket Weed.” It was mostly 
attached and showed no signs of dying down for the 
season. This growth gradually gave place to Ulva, 
and in the upper part of the lake Ulva occurred unmixed. 
‘The extreme end was not examined. A very large 
quantity of the Ulva was in a loose floating condition, 
and at the Radipole end a thick layer was cast up on the 
-shore. Accumulations of weed are frequent in that region, 
owing doubtless to the prevalency of south-westerly winds. 


The bottom of the Lake, in the parts examined, con- 
sisted of sandy mud with a fair admixture of stones. 
‘The anchorage therefore appeared to be poor, but with 
such extremely quiet water it would probably afford 
sufficient mooring for good-sized plants. The amount 
of attached growth was not ascertained. 


Ulva had been continuously removed from the Lake 
since June, and a week previous to the visit, owing to a 
a strong north wind which coincided with the prolonged 
opening of the weir for repairs, an enormous quantity of 
Joose weed had passed out to sea. From this it will be 
seen that the amount of Ulva that occurs in the Weymouth 
Lake is fully as great in proportion as that of Belfast. 


Turning now to the chemical character of the water, 
for reasons given above, a certain amount of sewage pollu- 
tion was expected. The samples of water drawn for 
zanalyses (Nos. 253-255) were, however, surprisingly pure. 
‘The albuminoid nitrogen figures were higher than those 
-of Swanage and Studland and about equal to those of the 
inner part of Belfast Lough; but the ammoniacal nitro- 
gen was only one-tenth, or a little over one-tenth, of that 
found in that locality. It should, however, be borne in 
anind that the water at the time of the visit was probably 
at its best, as the weir had been open for eight con- 
secutive days just previously owing to repairs. 

The Commission subsequently thought it advisable to 
obtain further water-samples from the Lake, and Dr. 
Barclay kindly undertook to supply additional series as 
required. Samples sent in October and November 
showed very much higher nitrogen figures, and there can 
be no doubt that the Backwater is often much more con- 
taminated than on the occasion of the September visit. 
adsee Table on p. 137, and remarks on p. 136.) This 
-view is also borne out by the analysis of the Ulva 
ffrorids, which were found to contain between 3 and 4 per 
cent. of nitrogen, an amount not likely to occur in pure 
water samples. (See remarks on p. 142.) 

The proportion of contamination contributed by sew- 
age and natural pollution respectively was not ascer- 
tained. There is a constant decay of vegetable matter 
iin the Lake, and the impounded water doubtless allows 
natural pollution to accumulate to a much greater extent 
than usual. 


The conditions therefore of the Weymouth Backwater 
must be regarded as exceptional. The dam at the lower 
end results in particularly still water, but it also acts in 
other directions. By preventing the entire escape of the 
water at low tide, pollution, whether sewage or natural, 
as to a certain extent retained; but at the same time a 
Jarge amount of loose Ulva is thereby able to exist in a 
floating condition; and the latter as long as it is living 
~would absorb ammonia and thus purify the Lake. It is 
moreover uncertain whether the water that flows over the 
weir with the incoming tide is not at times more con- 
taminated than the Lake itself, and this together with the 
varying concentration of the pollution brought down by 
the Wey makes the problem additionally complicated. 


The locality affords a most interesting field for study 
and differs in several respects from any other that has 
been investigated by the Commission. At least one entire 
season’s work would be necessary, as the growth of the 
weeds is little better understood than the chemical nature 
of the water. At present the most reliable evidence as 


* It should be mentioned that the eastern side only of 
the Lake was examined, and that possibly attached Ulva might 
have been found in other parts, and that the bulk of the 
loose Ulva present might have drifted to the western side. 
On the seashore at the same date large fronds of attached 
growing Ulva were found. 
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to the latter appears to be afforded by the chemical 
composition of the Ulva itself, the high nitrogen-content 
indicating an abundant supply of nitrogenous food, but 
precise information as to the origin of this supply is not 
available. 


Poole Harbour, September 5th, 1910. 


Poole Harbour, which covers some 14 square miles, 
is connected with the sea by a narrow opening. It forms 
therefore a somewhat extensive sheet of quiet and, for 
the most part, shallow water, Several streams con- 
tribute fresh water, but little or no sewage contamina- 
tion was expected. The sewage of Poole is conveyed 
some 5 miles from the town, and discharged on the coast 
outside the harbour so that no pollution was expected 
from this source. Before the present drainage scheme 
was inaugurated very little sewage existed at Poole, the 
water and the bottom of the harbour may therefore 
be regarded as having always been fairly pure. Mr. 
S. J. Newman, the Borough Surveyor, readily supplied 
the Commission with all necessary information. 


Time only allowed of the examination of a small part of 
the harbour ; and on the whole very little Ulva was found. 


Near the town of Poole large beds of Zostera occur. 
The tide was somewhat high for observing Ulva, but it 
appeared unlikely that any quantity was present. In the 
vicinity of Parkstone Bay the Zostera-beds were laid bare, 
and on some of these Ulva was found freely scattered. 
The plants were invariably attached to stones, shells, or 
other solid bodies embedded in the mud. Some of the 
fronds were of large size. Its occurrence under these 
circumstances indicated that the water was not unsuitable, 
but that anchorage was essential. 


Further south, at the end of Salterns pier, another and 
very striking example of the importance of anchorage 
was met with. The general external conditions were the 
same as in other parts of the harbour, and, except for a 
small fresh-water stream, the water appeared to be the 
same as that elsewhere. The solid substratum offered 
by the piles of the pier afforded a foothold for alge, and 
on this a dense growth of Enteromorpha, Ulva, and a small 
number of other seaweeds was found. A bed of mussels 
occurred in (or near) the outfall of the fresh-water stream, 
and on this again Ulva was found in abundance. Yet 
another example was noted. Amongst the Zostera which 
grew around the pier were numerous plants of Fucus serratus 
These were invariably found to be attached to bricks, stones, 
or other solid bodies. On the Fucus and on the brick-bats 
Ulva occurred in abundance. The readiness, therefore, 
with which Ulva takes advantage of a firm substratum was 
very marked. The water analysis of this spot (No. 257) 
may perhaps detract from the strikingness of the illustra- 
tion. but the important fact remains that without the 
solid substratum no Ulva would have occurred. 


A word may be said as to Fucus serratus. A heavy 
plant such as this requires a very firm foothold which is 
usually afforded by rocks. But at Salterns pier brick- 
bats supplied the anchorage, and in the quiet water of 
Poole Harbour this was sufticient. The stems of Fucus 
then offered a foothold for epiphytes, which, under the 
conditions obtaining, was seized upon by Ulva; on an 
exposed or semi-exposed shore the usual epiphytes would 
be Porphyra leucosticta, Enteromorpha compressa, etc. 
In sheltered places Ulva appears rather partial to this 
Fucus, which, being a low-littoral or sub-littoral species, 
suits it well as to position. Ulva had been noted on this 
plant at Rockport (Belfast Lough), Clare Island and 
Studland. 


The water samples of Poole yielded rather unexpected 
results. A sample (No. 256) drawn from the main channel 
near the Zostera-beds of Parkstone Bay proved to be 
exceedingly pure, the ammoniacal nitrogen figures being 
as low as those of Swanage and Studland, The water in the 
neighbourhood of Salterns pier (No 257) was on the other 
hand, decidedly polluted, the ammoniacal nitrogen figure 
being about half as high as that of Belfast Lough. The 
albuminoid nitrogen for this locality was also high, and 
there was an admixture of fresh water to the extent of 
11 per cent. The cause of this local pollution was not 
ascertained, and at the time it was not in the least sus- 
pected. The fresh-water stream at once suggests itself 
as a possible source of impurity, and the presence of 
mussels recalls the interesting suggestion of Professor 
Letts as to the excretion of ammonia by these molluscs, 
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Southampton, September 6 and 7, 1910. 


Southampton had been inspected by Professor Letts 
in 1904, and the account of his visit is to be found in 
Appendix VI. to the 5th Report of the Commission ; the 
writer had also examined the locality in connection with 
Ulva in November, 1909, v. Kew Bulletin, 1910, No. 1. 
Large quantities of Ulva occur in the neighbourhood of 
Southampton, and with certain winds great masses of 
weed of various kinds are washed ashore. Tide and wind 
usually suffice to remove most of the weed and no nuisance 
of any extent exists. Recent improvements, in the way 
of land-reclamation between the pier and Southampton 
West, have also been effective in preventing accumula- 
tion of seaweed. 


It was thought advisable to obtain a more complete 
idea of the Ulva-growth at Southampton and to learn 
how the conditions of exposure, pollution, and anchorage 
compare with those of Belfast. Two low-tides only were 
utilized for this purpose, but these sufficed with 
previous investigations to gain a fairly good general 
knowledge of the extent of the Ulva-growth. It was at 
once evident that to obtain a thorough knowledge of so 
large a sheet of water, much longer time than was at 
disposal was required; and with regard to analyses a 
large series would be necessary before any true idea 
of the distribution of the pollution could be obtained. 
The inflow of water from the Itchen and the Test, and 
the peculiar double tides render the locality particu- 
larly complicated, Much weight, therefore, must not be 
placed on the analyses of the water-samples that were 
collected on a two-day visit. The Commission were 
indebted to Mr. J. A. Crowther, Engineer to the Corpora- 
tion for information and advice. 

In a general way a certain amount of sewage-pollution 
must be expected in the neighbourhood of Southampton. 
Two rivers flow into Southampton Water in the upper 
part. The Test at the north-west corner, which passes 
through some small towns and villages; and the Itchen 
on the east side into which practically all the sewage 
effluent of Southampton and Eastleigh is discharged, and 
which, therefore, must be regarded as badly polluted. 


The following localities were investigated. The first 
three are on the east side of the Water, and are taken in 
order from south to north; the last two are above the 
town of Southampton. 


Locality 1. Mouth of Hamble River—The Hamble joins 
Southampton Water about two miles below Netley, and 
therefore some five miles below the mouth of the polluted 
Itchen. 


The flora of this region consisted mostly of large beds 
of Zostera which, as is well known, is capable of growing 
in soft mud or sand without anchorage. Scattered freely 
amongst the Zostera occurred Ulva, attached to solid 
bodies in the mud. This was so invariably the case that 
if stones or shells were desired they could at once be 
obtained by pulling up Ulva-fronds. A sample of the 
Hamble water (No. 258), collected at about 300 yards 
from its mouth proved to be very pure, containing less 
than one-tenth of the ammoniacal nitrogen present at 
Belfast. As this sample was taken one hour before low 
water it would appear that the Hamble itself is a pure 
stream, 


Locality 2. Netley.—On the shore below Netley Hospital 
a large quantity of mussels exist, and these mussel-beds 
were observed to extend about half a mile in a southerly 
direction. The shore to the north of Netley was not, 
explored. A sewage outfall exists below the hospital, 
and a certain amount of local pollution is doubtless present. 


A copious and vigorous growth of Ulva was found on 
the mussels at the particular spots examined, and it prob- 
ably occurred in equal abundance the whole length of the 
mussel-beds. The Ulva was very firmly attached by 
mussel-byssus as at Belfast. 


A sample of water (No. 260), taken at a point about 
+ mile below the sewage-outfall and close to the shore 
proved to be much purer than was expected, containing 
only very little more ammoniacal nitrogen than the 
Hamble sample. The albuminoid nitrogen figure was 
however high. The sample was taken at low water, 
when the pollution would probably not be less than the 
average amounf, 
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Locality 3. Mouth of the Itchen.—Immediately below 
the mouth of the Itchen extensive mussel-beds occur near 
low-water level. The beds present a precisely similar 
appearance to those of Belfast, and were covered with an 
abundant growth of Ulva. In places the mussels formed 
banks which showed as islands at low-water. 


This spot is, with little doubt, in the direct line of 
pollution from the Itchen. The abundance and large size 
of the mussels in a badly-polluted area is a point worthy 
of note, and one on which further information is desirable. 


Locality 4. Millbrook.—By means of a boat the flora 
on either side of a small creek that exists here was. 
examined. The upper part consisted mostly of Zostera ; 
further down mussels occurred amongst the Zostera and 
with them Ulva. At a lower level there vere brcad areas. 
of mussels and Ulva, and at the lowest z(n4 Zostera again 
was the principal weed. The mussels 4d not form such 
dense masses as at Belfast, and the ind/vidual mussels were 
of smaller size. The Ulva-growth consequently was not: 
so thick. The general appearance suggested that the 
beds were in process of formation and that the mussels. 
were young, a view which was supported by local boatmen, 
who stated that the beds were spreading rapidly. In cer- 
tain positions in the creek very large fronds of Ulva 
occurred, and in others there were patches of mussels 
which were entirely devoid of vegetation. The ex- 
planation of this is probably to be found in the current 
draining the channel, which in some places strikes the: 
banks with more force than in others. 


Locality 5. Crackmore Hard.—Leaving Millbrook and 
proceeding straight across to the opposite side of the water, 
the shore was examined from that point down to Crack- 
more Hard. Zostera was abundant and also Ulva. 

A different character of Ulva-growth to that found 
elsewhere was noted in this region. A large quantity was 
detached and floating amongst the Zostera and had doubt- 
less drifted there from other parts of the Water: the 
fronds were perfectly healthy, often of large size and 
evidently growing. In addition to these, a growth oc- 
curred in which part of the fronds were buried in 
mud, and at first sight they appeared as if attached to 
the bottom, but a very slight pull sufficed to detach 
them. Growth of this nature was evidently favoured 
by the quiet weather that had preceded the visit, and 
would be easily disturbed by wind or rough water. It. 
doubtless only occurs in localities that are particularly 
sheltered, but serves to show that Ulva, which at first 
grew in the normal way attached to mussels or stones, 
can on detachment grow and increase under special 
conditions. This type of growth also occurs at Belfast. 
Further on, on either side of Crackmore Hard, mussels 
were found, and on these Ulva occurred everywhere. 


The connection of mussels and Ulva at this spot was 
very striking and somewhat different to that noted in 
other parts. In certain places there was a dense sward of 
short Ulva occurring on a bed of mussels, and in others the 
mussels were scattered. The bottom was firm and com- 
posed of a muddy sand. ‘Tufts of Ulva were scattered all 
over the firm shore, and in every instance they were found 
attached to a buried, or half-buried, mussel. In most cases. 
a few pebbles occurred with the mussel, and the latter 
was not at first sight obvious. The pebbles, however, were 
found to be fixed by the mussels just in the same way as 
was the Ulva. This type of growth—a mussel embedded 
in the sand holding together a little group of pebbles and 
supporting a flag-like growth of Ulva—afforded a pretty 
and a striking object-lesson of the importance of mussels 
as a means of anchorage. The shore appeared as if swept 
by a strong current, and there could be little question that 
if it were not for the molluscs no Ulva would have been 
present. The mussels also without doubt aid materially 
in fixing the shore. 


A sample of water (No. 261), was drawn between Mill- 
brook and Crackmore Hard. It was found to be less pure 
than the previous orfes taken in the Hamble and at Netley, 
containing considerably more ammoniacal nitrogen and 
giving a very high figure for alouminoid nitrogen. The 
ammoniacal nitrogen figure was about one half that 
usually present in Belfast Lough. 


ROYAL COMMISSION ON SEWAGE DISPOSAL. 


Loose Weed on the Foreshore.—As noted above, practi- 
cally no seaweed-nuisance now occurs at Southampton. A 
considerable quantity of weed, however, was noted on 
the shore in places, and this has at times to be removed 
by the Corporation. Between Southampton West and 
Millbrook, loose Ulva, Zostera, and ‘“‘ Flannel Weed ’’ were 
freely distributed over the flat shores, and in certain 
spots the weed collects in banks near high-water line. 
For the most part these banks were quite sweet and 
showed no signs of putrefaction, a fact which is probably 
to a large extent explained by the stony beach which 
allows drainage and aeration. In places decayed “ Flannel 
Weed” occurred, which emitted an objectionable smell 
(v.p. 124). 


In a few sheltered corners large accumulations of rotten 
seaweed were noted, and from some of these, sulphuretted 
hydrogen was being freely emitted. At Millbrook a bad 
patch of this kind occurred, composed largely of Ulva, 
and the white paint of boats in the neighbourhood was 
stated to turn black at times. In another spot a bad- 
smelling bank, composed almost entirely of Zostera, 
occurred. At Crackmore Hard, much rotten Ulva was 
found, and also the “ Ulva-Mud”’ of Belfast, 7.e., a foul 
black mud derived entirely from Ulva-fronds (v.p. 123). 
Judging from previous visits and from the present, it was 
obvious that on the whole of the upper part of the western 
side of Southampton Water, Ulva is washed ashore in 
profusion. Between Netley and Southampton the weed 
was also reported to be washed up abundantly, a circum- 
stance which is only to be expected considering the extent 
of the mussel-beds. 


Annual Discolouration of the Water.—Another point may 
be mentioned in conclusion, namely, the annual occur- 


SUMMARY OF SEPTEMBER 


The tour on the south coast was useful and instructive 
in several ways. The importance of the ecological con- 
ditions of shelter and anchorage were clearly demonstrated, 
and the special questions with regard to pollution on which 
some doubt existed were cleared up at any rate in the 
case of certain places. In addition to this a wider view 
of the distribution of Ulva was obtained than perhaps on 
any previous trip; its ubiquity and readiness to settle 
down on practically any coast that offered shelter and 
anchorage was most apparent. The most important 
observations may be summarised under the following 
headings :-— 


1. Fresh Water.—It was clearly seen at Swanage and 
Studland that Ulva can thrive in localities where fresh 
water is almost or entirely absent. At Swanage (Locality 
2) the water was fully saline, and at Studland not more 
than about 1 per cent. of fresh water occurred. In most 
other places, however, where Ulva was found in abund- 
ance a considerable amount of fresh water was present. 


2. Natural Pollution.—There was some evidence to show 
that Ulva was specially plentiful in localities where dead 
seaweed collected. The amount of pollution from this 
source, as estimated by ammoniacal and albuminoid 
nitrogen, appeared to be insignificant. At Studland, 
where dead seaweed accumulates, and where Ulva is 
abundant, the ammoniacal nitrogen figure was very low. 
It should be borne in mind that localities on the sea-shore, 
which offer the sheltered conditions necessary for Ulva, 
are often at the same time those where loose seaweed would 
naturally accumulate. 


3. Sewage Pollution.—Swanage and Studland also 
clearly proved that Ulva is capable of growing in the 
absence of any material sewage-pollution. At Swanage 
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rence of a red colouration of the water. The phenomenon 
is referred to by Professor Letts, in Appendix VI. to the 
5th Report, p. 406. In July and August large areas of 
water turn a brownish red colour, and acquire a peculiar 
odour. The colouration was found to be due to myriads 
of a minute organism belonging to the Peridinew. These 
organisms, which are on the border-line between the 
plant and animal kingdoms, frequently occur in shoals, 
and colour the water or cause phosphorescence. The 
particular species in question appears to be a species of 
Peridinium, but it was in the swarm-spore stage, so could 
not be determined with certainty. The colouration is 
complained of by boatmen, who regard it as detrimental 
to fishing. 


Summary of Visit to Southampton.—The prevailing weed 
in Southampton Water is Zostera, but in certain parts an 
extensive and abundant growth of Ulva is present. In 
the latter case the necessary anchorage is nearly always 
supplied by mussels. Mussel-beds were noted at Mill- 
brook, Crackmore Hard, near Netley, and below the mouth 
of the Itchen. Where there were no mussels there was 
practically no Ulva. A possible exception to this state- 
ment is found in localities where drift-Ulva occurs in a 
growing state amongst Zostera. 


It appears likely that if the mussel-beds in Southamp- 
ton Water were to increase to any large extent, trouble 
might follow owing to the increase of Ulva. The con- 
figuration, however, of Southampton Water apparently 
allows loose weed to escape more easily than at Belfast. 


Areas of sewage pollution occur in Southampton Water, 
but the precise extent and degree of pollution. cannot 
be determined without an extensive series of analyses. 


Tour on Sourn Coast. 


(Locality 2), where the coast is somewhat exposed, and 
where there are many competing species, the growth is 
short and it occurs in patches. At Studland, where the 
coast is sheltered, the fronds are much larger, and the 
growth abundant. The quiet water and general conditions 
are favourable to the plant, and enable it not only to hold 
its own, but to crowd out other species. In both these 
localities the amount of ammoniacal nitrogen present in 
the water was only one-tenth of that present in the inner 
part of Belfast Lough. 


4. Anchorage.—The importance of a firm substratum 
to act as an anchorage was a point which was perhaps 
more forcibly demonstrated than any other (v. Poole, 
Southampton (Localities 1 and 5) and Studland (Locality 
2). In such places as Poole Harbour and Southampton 
Water where anchorage was absent there was no Ulva, 
where it was present Ulva almost invariably occurred. 
This appeared to be irrespective of the amount of sewage 
pollution. 


5. Mussels —The important part played by mussels 
in connection with an excessive growth of Ulva was very 
marked. These molluscs like Zostera can cover ground 
on which Ulva could find no anchorage, but, unlike Zostera, 
they afford a mooring for the Ulva and, moreover, a par- 
ticularly secure one. The presence of mussels and an ex- 
cessive growth of Ulva in estuaries will probably be found 
to be very intimately connected. Mussels are capable of 
covering many acres on flat shores which would otherwise 
be bare mud or fields of Zostera, and the result of the 
mussel-covering is a growth of Ulva. 


The connection of mussels and sewage is therefore very 
important and is a point on which accurate information is. 
most desirable. 
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CHEMICAL ANALYSES OF WATER SAMPLES, TOGETHER WITH -A FEW NOTES, BY 


APPENDIX IV. : 


~— 


Dr. G. McGOWAN AND Mr. COLIN C. FRYE. 


The following tables give the chemical analyses of the 
samples of sea water taken during the Commission’s tour 
on the South Coast in September, 1910. Each table is 
prefixed by a few notes as to how the samples were drawn, 
and also by one or two notes on the results of the analyses. 


SwANAGE AND DuRLESTON BAY—SEPTEMBER 2ND, 1910. 


Three samples of sea water were drawn in this neigh- 
bourhood. 

No. 247. 12 noon, Three-quarter ebb. Sea calm. 
Near Swanage pier and 50 yards from shore. 





No. 248. 2.30 p.m. Low water. Sea calm. Among 
seaweed on shore close to Swanage pier. 

No. 249. 3.30 p.m. One hour after low water. Sea 
calm. From rock in centre of Durleston Bay, upon which 
Ulva was growing. 

The analyses show that these samples were all very 
pure, chemically, as compared with the water of Belfast 
Lough. They contained about one-tenth the quantity of 
ammoniacal nitrogen which is usually present in the water 
of the inner portion of Belfast Lough. 

The chlorine figures show that the sea-water at Swanage 
could have received very little fresh water in the locality. 














Number of Sample - - - - - 247. 248. 249, 
Drawn - - - - - . - | Friday, September 2nd, | Friday, September 2nd, | Friday, September 2nd, 
1910, 12 noon. 1910, 2.30 p.m. 1910, 3.30 p.m. 
50 yards off shore off Among seaweed just Off rock near centre 
the Grosvenor Hotel off Grosvenor Hotel, of Durleston Bay, 
and near jetty. about low water. 300-400 yards south 
of small outfall. 
Analysed - - “ - - - | September 5th, 1910. September 5th, 1910. September 5th, 1910. 
Parts by Weight per 100,000 Volumes.* 
Ammoniacal nitrogen - - : - 0-001 0-002 0-002 
Albuminoid nitrogen —- . - - 0-006 0-009 0-010 
Nitrous nitrogen - - . . . 0-00 0-00 0-00 
Nitric nitrogen - - - - - 0-004 0-000 0-006 
Chlorine - - - - - - 2024 2032 2038 
Oxygen in solution (when analysed) - 7 0-81 1-33 1-30 
Dissolved oxygen taken up in 5 days at 18° C 0-02 0-12 0-09 
Remarks - - - - - - Clear and bright. Clear and bright. Clear and bright. 





* 7.e., Grammes per 100,000 c.c. 
tT 1-0 part of oxygen by weight per 100,000 is equal to 7-0 c.c. Oxygen per litre. 


StuDLAND Bay—SEPTEMBER 3RD, 1910. 


Three samples of sea water were drawn. 

No, 250. 3.15 p.m. Among rocks and Ulva about 
30 yards from high water mark, at a point rather more 
than half way between Studland and Old Harry Rock. 
“Forty-five minutes before low water. Sea calm. 

Na, 251. 4 p.m. Two hundred yards from cliffs and 
off same point as No, 250. Low water. Sea calm. 


No. 252. 5.30 p.m. One and a half hours after low 
water. Taken 300 yards off shore near tea shanty. 
Sea calm. 

The analytical figures show that these samples con- 
tained less than one-tenth the quantity of ammoniacal 
nitrogen usually present in the water of Belfast Lough. 
Here, again, the chlorine figures show that the sea-water 
at Studland Bay could have received very little fresh 
water. 





Number of Sample - - - - - 250. 


Drawn - - - - - v < 


September 3rd, 


Analysed - - - - - - | September 5th, 


30 yards from cliffs 
and high water mark, 
and about centre of 
cliffs, 3.15 p.m., 


251. 252. 
200 yards from shore, | 300 yards from shore, 
just outside bay in in front of tea 
which Ulva was shanty, 5.30 p.m., — 
growing in abund- September 3rd, 1910. 


1910. ance, 4 p.m., 
September 3rd. 1910. 
1910. September 5th, 1910. September 5th, 1910, 


Parts by Weight per 100,000 Volumes. 


Ammoniacal nitrogen - - - - 0-0014 0-0011 0-0012 

Albuminoid nitrogen — - - . . 0-014 0-0071 0-0084 

Nitrous nitrogen - . - - - 0-00 0-00 0-00 

Nitric nitrogen - : - - - 0-010 0-004 0-008 

Chlorine - - - - : - - 2000 2012 2020 

Oxygen in solution (when analysed) - 1-03 0-97 0-99 

Dissolved oxygen taken up in 5 days at 18° ( 0-09 0-09 0-25 

Remarks : - - - - - | Rather turbid with fine | Clear and bright. | Clear and __ bright. 
suspended matter. Merest trace of Merest trace of 
Faint sea smell. solids. No smell. solids. Faint sea 








smell. 


ROYAL COMMISSION ON SEWAGE DISPOSAL. 


WEYMOUTH—SEPTEMBER 4TH, 1910. 


Three samples were drawn in the Weymouth backwater. 


No. 253. 2.45 p.m. One hundred yards off centre of 
railway promenade, and amongst a profuse growth of 
“ May fog.” 

No. 254. 3.30 p.m. In centre of backwater between 
the railway and the Swannery. Ulva plentiful. 


No. 255. 4 p.m, Under railway bridge near tide weir. 
Fairly deep water with much weed, mainly ‘‘ May fog,” 
on bottom. 


135 


These samples contained about one-tenth (in one case, 
No. 253, rather more than one-tenth) the quantity of 
ammoniacal nitrogen usually present in the Belfast Lough 
water. The albuminoid nitrogen figures of Nos, 253 and 
254 are high compared with those obtained with the. 
Studland and Swanage waters, and the figures for dissolved 
oxygen absorbtion in five days are also relatively high. 
The chlorine figures indicate local admixture of fresh 
water to the extent of about 7 per cent. in Nos, 253 and 
255, and of about 14 per cent. in No. 254 (on the assump- 
tion that the undiluted salt water would give 2,000 parts 
of chlorine.) 














Number of Sample - : - / é 253. | 254. 255. 
Drawn - - - - - - - 2.45 p.m., September 4th,| September 4th, 1910. ‘| September 4th, 1910, 
1910. Backwater, Backwater, middle, (In ice, 5th-6th.) 
100 yards off centre of between railway and Backwater, under 
railway promenade. | swannery. (In ice, railway bridge. 
(Sample kept in ice, | 5th-6th.) 
5th—-6th. ) | 
Analysed - - - - . - | September 6th, 1910. September 6th, 1910. September 6th, 1910. 
Parts by Weight per 100,000 Volumes. 
Ammoniacal nitrogen - - - - 0-0026 0-0015 0-0014 
Albuminoid nitrogen - - - - 0-026 0-038 0-017 
Nitrous nitrogen’ - - - - - 0-00 0-00 0-00 
Nitric nitrogen - - - : - 0-002 0-002 0-002 
Chlorine - - - - - - - 1870 | 1764 1880 
Oxygen in solution (when analysed) - 1-02 1-18 ’ 1-11 
Dissolved oxygen taken up in 5 days at18°C 0:33 / 0-42 0-12 
Remarks - - - . - - | Faintly opalescent, Somewhat opalescent, | Some fine suspended 
with fine suspended | with fine suspended solids. No smell, 
solids. Faint fishy | solids. Strong, sweet, 
smell. | decayed seaweed 
smell. 











PooLE HaRBOUR—SEPTEMBER OTH, 1910. 


Two samples were drawn. 

No. 256. 4.15 p.m. In main channel between Poole 
and the mouth of the harbour, off bank called the Round 
Mud. Very little Ulva, but no anchorage. One and 
three-quarter hours before low water. 


Sample No. 256 contained less than one-tenth the 
quantity of ammoniacal nitrogen usually present in the 
Belfast Lough water, while No. 257 was much less pure 
in this respect and contained about half as much as Belfast 
Lough water. The albuminoid nitrogen figure for No. 257 
is high. The chlorine figures indicate local admixture of 





No, 257. 5.50 p.m. At end of Salterns pier, where fresh water to the extent of about 6 per cent. for No. 256, 
much Ulva was growing on anchorage afforded by stones, and of about 11 per cent. for No. 257. 
bricks and mussels. Low water. 
Number of Sample - - - - - - 256. 257. 
Drawn - - - - - - - - .- | September 5th, 1910, 4.15 p.m. | September 5th, 1910, 5.50 p.m, 
Drawn off Round Mud in At end of Salterns Pier, 
mid channel from Poole to (In ice, 6th—-7th.) 
mouth of harbour, (In ice, 
6th-7th.) 
Analysed - - . - - - - - September 7th, 1910. September 7th, 1910. 
Parts by weight per 100,000 Volumes. 
Ammoniacal nitrogen - - - : : - 0-0011 0-0057 
Albuminoid nitrogen - - - - - - 0-0116 0-023 
Nitrous nitrogen - . - - - - - 0-00 0-00 
Nitric nitrogen - . . - - - - 0-000 £.0-000 
Chlorine - = = - - - = - - 1910 1798 
Oxygen in solution (when analysed) - - - - 1-15 0-90 
Dissolved oxygen taken up in 5 days at 18°C - - 0-04 0-17 ; 
Remarks i 4 - - - - - - | Clear; trace of suspended | Clear; trace of solids. Faint 
, solids. Faint earthy smell. earthy smell. 
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SouTHAMPTON—SEPTEMBER 6TH, 1910. 


Three samples were drawn. 


No. 258. 5.30 p.m. Three hundred yards up the 
Hamble River Estuary. Just before low water. Ulva 
growing wherever anchorage existed. 


No. 260. 6 p.m. One-quarter of a mile below the 
sewage outfall from Netley Nospital and close to shore. 
Ulva plentiful on mussels. Sample was noted as having 
a distinctly objectionable smell. 


No. 261. 9a.m. (7th). In main channel of the Test 
Estuary between Milbrook station and Crackmore Hard. 
About two hours after low water. The water in this part 
of Southampton water was coloured red with myriads of 
small red animalcule (thought to be a species of Per?- 
diniwm, one of the Peridineae), and it had a strong 
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wormy smell on shaking. Very large quantities of Ulva 
were growing in this neighbourhood. 


Samples Nos. 258 and 260 contained about one-tenth 
the quantity of ammoniacal nitrogen which is usually 
present in the Belfast Lough water, but they gave high 
figures for albuminoid nitrogen. 


Sample No. 261 was much less pure; it contained 
about half as much ammoniacal nitrogen as in the case 
of Belfast Lough water. It gave a very high figure 
indeed for albuminoid nitrogen, this result being due not 
only to matter in suspension (largely animalcule), but 
also to matter in solution. 


The chlorine figures indicate that samples Nos. 258 
and 260 contained about 4 per cent., and sample No. 261 
about 20 per cent. of fresh water, 





Number of sample - 258. 260. 261. 
Drawn - - - - - - - |5.30 p.m., September 6th,) 6 p.m., September 6th, | 9 a.m., September 7th, 
1910, Hamble River, 1910. 3mile below | 1910. In main stream 
300 yards up. Nearly | Netley Pier and outfall. between Milbrook 
low water. Station and Crackmore 
Hard. 
Analysed - - - - - - | September 8th, 1910. September 8th, 1910. September 8th, 1910. 


Paris by Weight per 100,000 Volumes. 





Ammoniacal nitrogn - - -— - 0-0011 0-0016 0-0066 ‘ 
(0-0066 p.f.)* 

Albuminoid nitrogen — - . - - 0-031 0-040 0-23 

(0-13 p.f.) 
Nitrous nitrogen” - - - - - 0-00 0-00 0-00 

(0-00 p.f.) 
Nitric nitrogen - - - - - 0-002 0-006 0-00 
Chlorine - - - - - : - 1940 1960 1624 
Oxygen in solution (when analysed) - 0-90 0-71 0-68 
Dissolved oxygen taken up in 5 days at 

18°C - - - . - - 0-45 0-35 0-68 + xf 

Remarks - - - - - - | Clear, fair amount of | Clear, small amount of | Rather turbid, and red 


fine grey suspended 
No smell. 


solids. 


* p.f. = paper-filtered. 


with small animal- 
cule ; strong wormy 


fine pale suspended 
solids. Very faint 


earthy smell. smell. 
N.B.—Sample had a 
most objectionable 


smell after keeping. 


+ “+x” means that no oxygen was left in the sample after 5 days’ incubation. 


The following table (p. 137) refers to samples of water 
from the Lake at Weymouth forwarded by Dr. W. B. 
Barclay, the Medical Officer of Health. ‘The samples 
were all drawn on October 24th, 1910, and were sent to 
Dr. McGowan for analysis, 

it will be seen that the ammoniacal nitrogen in all of 
these samples (excepting No. 1) is comparable in quantity 


with that in Belfast Lough water; the albuminoid 
nitrogen in Nos, 5 and 6 is distinctly high. The figures 
for dissolved oxygen-absorption in 4 days are all 
high, especially in Nos, 3, 5, and 6; while the figures 
for chlorine in Nos. 4, 5, and 6 show very clearly 
the different degrees of admixture with fresh river 
water, 
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BACTERIOLOGICAL ANALYSES OF WATER—BY DR. A. C. HOUSTON. 





Description of Sample. 


No. 


No. 


No. 


No. 


No. 


No. 


No. 


No. 


247.—Sea water taken at 
Swanage, near Grosvenor 
Hotel, 12 noon, Septem- 
ber 2nd, 1910. 

248.—Sea water taken at 
Swanage, off Grosvenor 
Hotel at. low water 
2.30 p.m., September 2nd, 
1910. . 


. 249.—Sea water taken at 


Swanage, Durleston Bay, 
September 2nd, 1910. 


. 250.—Sea water taken from 


Studland Bay, 30 yards 
from cliffs September 3rd, 
1910. 


. 251.—Sea water taken from 


Studland Bay, 200 yards 
from shore, 4 p.m., Septem- 
ber 3rd, 1910. 

252.—Sea water taken from 
Studland Bay, 300 yards 
from shore, 5.30 p.m., 
September 3rd, 1910. 


. 253.—Taken at Weymouth 


from backwater off centre 
of Railway Promenade, 
2.45 p.m., September 4th, 
1910. 


. 254.—Taken at, Weymouth 
from backwater near swan- | 
nery, 3.30 p.m., Septem- 


ber 4th, 1910. 


. 255.—Taken at Weymouth 


from backwater under rail- 
way bridge, 4 p.m., Sep- 
tember 4th, 1910. 

256.—Sea water taken in 


Poole Harbour in main |} 


channel, 4.15 p.m., Sep- 
tember 5th, 1910. 


. 257.—Sea water taken in 


Poole Harbour Salterns 
Pier, 5.50 p.m., September 
5th, 1910. 

258.—Sea water taken at 
Southampton, Hamble 
River, 5.30 p.m., Septem- 
ber 6th, 1910. . 
259.—Sea water taken at 
Southampton, below Net- 
ley, water polluted with 
sewage, 6 p.m., Septem- 
ber 6th, 1910. 

260.—Sea water taken at 
Southampton, below Net- 
ley Hospital, 6 p.m., Sep- 
tember 6th, 1910. 
261.—Sea water taken at 
Southampton, off Mil- 
brook, contained small red 
animalcule, September 
7th, 1910. 


== 





APPENDIX IV.: 


Number of 


Microbes per c.c. 


Gelatine. 


74 


700 


14 


142 


21 


12 


47 


o2 


135 


1,100 











Agar. 


11 


15 


or 


ll 


36 


16 





B. Coli Test. 
T. = Typical B. Coli. 
N.T. = Non-Typical B. Coli. 



































B. Enteritidis 
Sporogenes |} 
Test. 
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BACTERIOLOGICAL ANALYSES OF WryMoUTH WATER SAMPLES. 








ta 

Number , Number | B. Coli Test B. Enteritidis , 
of of xl ; i if Ten} Sporogenes , 

Mincobeas Microbes T. = Typical. N.T. = Non-Typical. Test. 3 

perc.c. | per c.c. 

Agar at  Gelatine 

37° C. | at 20° C.1100 cc. | 10 ec. | Lec. | 1 cc. | Ol c.c. | 001 cc. | 10 cc. | lec. 


Description of Sample. 














{.—Water from Weymouth 
Backwater, flowing 18 92 
over weir shortly be- ; 
fore high-water, not | 
over clear, cloudy. 
High water, 11-4 a.m. 
Wind, E. and N. 
October 24th, 1910. 


t].—From centre of Back- . 
water off G.W.R. 21 | 45 
engine sheds, and . 
slightly north of swan- 

‘=< nery. Depth — over 
3 feet; water, cloudy. | | 
Taken 11 a.m., Octo- | | 
ber 24th, 1910, high | 
water. 


{1I.—Radipole ; from top | Paeey Net 
of Backwater in the 1,260 15,300 + + ated (See 
current of the river. | 
High water, 11.5 a.m., 
October 24th, 1910. | 


{V.—Testbury, at slack Ah - 
water following high 30 | 100 + se “i — — 
water at 11.15 a.m., off 
Abbot’s Court. Depth 
3feet; slightlycloudy, 
Wind, E. and N. iv 
October 24th, 1910. | ' | 


V.—Drawn near mouth of 
stream, on west side 55 340 
of Backwater at. 11.20 
a.m. ; water very 
cloudy, 2 feet deep, 
October 24th, 1910. 


ViI.—Drawn from River | 7. i 
Wey, top of Back- 540 = 9,800 + - + a — + sod 
water, at low water, | 
Water cloudy ; depth, | | 
18 inches, October | 
24th, 1910, 5 p.m. | 


+H 
EE 
bs 

| 

| 








+H 
+8 
+H 
| 
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Pa 
+ 











Seni 
Sas 
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ANALYSES OF ULVA FRONDS. 

very marked. The samples were analysed by Professor 

phosphorus in Ulva from various localities. Letts and Mr. Richards and the results were expressed as 
The high percentage of nitrogen in the Belfast speci-. percentages on the dried weeds. For remarks on the 

mens compared with those from unpolluted districts is composition of Ulva, see p. 142. 

Bes eel ena twist? Oe eee 


Table showing the content of nitrogen, sulphur and 























Nitrogen. Sulphur, Phosphorus. 

Belfast Lough (polluted) - - - - - 3-80 4-06 0-18 

ee aS aks SR IRE FP tae 4-31 4-00 0-28 j 

99 ° ” = Py = be a 4-75 5-42 0-23 # : 

EF ” ” = a 5 * a 4:30 4°42 — , 

” ” ” ie! c 2 = ¢ 3°59 4:24 ~ ; 
Larne Lough (probably slightly polluted) - —- 2-53 2-63 0-11 wr 
| t - = x - iad 
Strangford Lough (unpolluted) sa ia ane a ‘1-65 2-21 0-12 
Clare Island (unpolluted) - - - - 1-73 — 
Durlston Bay (unpolluted) hee Che oes 1-13 5+36 0-10 
Studland (unpolluted) 5 gst - - - | 1-18 538 0-06 | 

$2 


6225. 
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APPENDIX IV.: 


PART aa: 





ae 


GENERAL RESULTS OF THE BOTANICAL INVESTIGATION, AND CONCLUSIONS. 





Three special trips were undertaken to study the ecology 
of Ulva (i.e., the plant in relation to its enrivonment), 
and to note especially the factors which appeared to 
favour excessive growth. The localities are dealt with 
seriat’m in the report, and each will be found to have 
yielded results of interest. 

It should however be remembered that, considering the 
nature of the subject, the portion of coast-line that has 
been examined, and the amount of time that has been 
spent on the study are very small. The subject was 
in the hands of the writer for less than a year, and it is 
impossible to expect the ecology of any plant to be under- 
stood by means of a few short visits to the coast during a 
single season. The relative importance of the different 
factors has not in all cases been definitely settled, and there 
are many points still requiring explanation. The results 
that have been obtained are summarized below under the 
heading, “‘ general ecology of Ulva.”’ This is followed by 
a discussion of the conditions which are considered to be 
important in connection with its growth in excessive 
quantity. 


1. THe GENERAL Ecotogy or ULtva.* 


General Distribution in the British Isles.—Though the 
tours which were undertaken were not sufficiently exten- 
sive to clearly demonstrate the fact, it should be stated 
that Ulva is widely distributed on our shores and that 
the spores may be assumed to be everywhere present. 
Wherever therefore conditions are suitable, Ulva may be 
expected to appear. 

Vertical Distribution on the shore—On an ordinary 
shelving shore Ulva is found; (1) from half-tide level 
and downward exposed to the air as a littoral plant ; 
(2) in shallow water beyond the low-water level (sub- 
littoral) ; and (3) in rock-pools at any level on the shore. 
(The conditions in pools are not littoral but are more in 
agreement with those of the sub-littoral region). The 
vertical distribution of weeds on a shore is chiefly depen- 
dent on two factors, namely illumination and desiccation. 
The position occupied by Ulva therefore indicates that 
it prefers moderate or much light, but that it cannot stand 
the desiccation of the upper littoral region. Some writers 
have stated that Ulva is found to a depth of 5 or even 10 
fathoms; in the investigations above described it was 
not noted as growing in more than 4 or 5 feet below 
low water mark). Its occurrence in deeper water would 
have to be ascertained by dredging, an operation which 
was not considered necessary in connection with the 
present investigation. 

Effect of Exposure.—Ulva is found on sheltered, and on 
moderately exposed coasts. On very exposed positions 
where the full force of gales and storms is felt, Ulva has 
not been noted, or at all events not as a littoral plant. 

In moderately exposed coasts such as Durlston Bay, 
and the east side of Clare Island, Ulva is of common oc- 
currence as a littoral], sublittoral, and pool plant. The 
form with an oblong-lanceolate frond and a tapering base 
is common in such localities, but it is found to pass by 
transitions into the broader and umbilicate types. The 
growth of the littoral plant is nearly always short, and 
often tough and crisp, the latter character apparently 
increasing with the amount of exposure. In pools on a 
fairly exposed coast, Ulva occurs at times in profusion 
and may even attain considerable size. 

But it is in sheltered localities that the greatest develop- 
ment is met with. In the absence of rough water the 
plants grow to a much larger size and often form a distinct 
“association.” Here again the littoral and sublittoral 
growth may be distinguished. The littoral growth can at 
times be traced as a perfectly distinct line following the 
—e—reeeee——— ocr eee 

* Throughout the investigations special attention was 
paid to the factors likely to be important in connection with 
the growth of Ulva in quantity. The ecological account 
therefore though a general one gives greater prominence to 

these factors. 


course of the rocks immediately above low-water level 
(Studland). This growth passes into the littoral zone where 
it continues to form a luxuriant vegetation in several feet 
of water, the largest specimens being found in this region. 
Under certain conditions the growth in sheltered localities 
becomes excessive. 

The results of an exposed position are seen in three or 
four ways. In addition to, (1) the mechanical action of 
the waves, there is (2) a very thorough aeration, and, 
(3) a constant renewal of the necessary salts. It is further 
probable that the character of the water itself is different 
on exposed coasts to that usually found in quiet regions. 

It is evident therefore that Ulva, unlike some alge 
which occur only in well-aerated water, finds a medium 
that is little disturbed by waves or currents congenial if 
not indeed preferable to rougher water. And it is possible 
that the large size of the fronds in sheltered localities is 
due not only to lack of wave-action, but to a response by 
the plant to the chemical character of the surrounding 
medium. 


Salinity of Water.—This factor is doubtless of import- 
ance, and is one on which further data are desirable. At 
several places during the South Coast tour a luxuriant 
growth was found where 10 per cent. of fresh water was 
present, and at Southampton (Locality 5) the fresh water 
amounted to 20 per cent. On the other hand it is evident 
that Ulva can thrive where fresh water is practically absent, 
é.g., on the semi-expOsed parts of Clare Island and Durlston 
Bay. At Studland also where the growth in September 
was abundant and of larger size, about 1 per cent. only of 
fresh water was found. Information as to an optimum 
and maximum amount of fresh water for Ulva would be 
of interest. 


Attachment.—When growing in a normal way Ulva is 
always attached by means of its basal disk. The plant. 
may occur on rocks (saxicolous) or on other seaweeds 
(epiphytic), but it may also be found on almost any 
solid body. Attached plants-can withstand considerable 
wave-action, and strength of current. A non-shifting sub- 
stratum is therefore of the greatest importance, in con- 
nection with the presence of Ulva in a given district. A 
special form of attachment is that provided by mussels, 
but this subject is dealt with in the following section of 
this summary. 

In certain localities Ulva is found in a floating but yet 
in a growing state, a type of growth which is well seen in 
Weymouth Backwater. In this case, plants or parts of 
plants have become detached from their moorings and 
owing to their not having been transported by currents, 
they are able to thrive and to form an “association ” of 
floating Ulva. Other factors may be requisite for this form 
of growth, but the principal one concerned is clearly quiet 
water and lack of current ; on an open coast such growth 
could not exist. It is improbable that spores ever give 
rise directly to free-floating plants; contact with a solid 
substance is usually necessary for sporelings to reach 
maturity. But it is conceivable that when an association 
of this type has once developed, it may continue to exist 
year after year without being replenished by young plants. 
Further data on this point are required, 


Growth in Pure Water.—The pureness of the water with 
regard to nitrogenous pollution is a part of the enquiry 


that has received special attention at the hands of the 


Commission. The writer has been concerned with the 
investigation of the growth of Ulva in nature, whilst 
Professor Letts and Mr. Richards have been carrying out 
the more difficult task of experimenting with the plant in 
artificial cultures. Their results are of great interest, and 
it is to be hoped that the investigations will be continued 
till the nutrition of the plant is thoroughly understood. 
With regard to the growth of the plant in nature, several 


‘of the localities examined show clearly that it occurs in 


water that is practically free from sewage pollution. On 
moderately exposed coasts a short but healthy growth is. 
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found, and in these localities (unless drainage-outfalls 
occur) the water is generally unpolluted. The character 
of the Ulva-growth in the rock pools of Clare Island 
(October, 1910) indicate with unmistakeable clearness 
that the plant is at home in pure water and that the growth 
is perfectly healthy. At Studland where the water is 
also free from sewage (see next paragraph) the growth is 
vigorous and abundant, and the plant finds the conditions 
without doubt favourable. 

Growth in Polluted Water.—Recent investigations by 
the Commission show that two types of pollution must be 
distinguished, namely: (A) natural; and (B) sewage 
pollution. 

(A) Natural pollution is a form of contamination similar 
in its chemical nature to pollution by sewage, but produced 
by the decay of marine animal and vegetable matter. 
It takes place in nature to a considerable extent especially 
in quiet bays and other places where drift-seaweed 
accumulates. The pollution not only arises from the decay 
of the fronds, but also from the mud that is formed as a 
result of their decay. Except in land-locked localities 
such decomposition does not pollute the water to a very 
great extent, and the amount of ammoniacal nitrogen 
usually present is much less than at Belfast. At Studland 
where decaying weed collects, and where foul mud exists, 
a sample of water taken on a falling tide showed only one- 
tenth the quantity of ammoniacal nitrogen usually present 
in Belfast Lough. The albuminoid nitrogen figure was 
however rather high, and it is right to add that, although 
weed accumulates at Studland, the conditions are not by 
any means land-locked. 

Where natural pollution is present Ulva frequently 
occurs in some quantity, and it is evident that the 
plant thrives in such localities. There appeared to be 
evidence to show that Ulva was more than usually plenti- 
ful and luxuriant where decaying weed is apt to accumu- 
late, but the vigour of the plants in the pure water of 
Clare Island (October visit) and their abundance in the 
rock pools could hardly have been exceeded. When 
considering the growth of Ulva in naturally polluted 
regions, it should be remembered that positions where 
d ift-seaweed collects, usually offer at the same time the 
sheltered water favourable for the growth of large fronds. 

(B) Sewage-pollution, due to the discharge from drains 
and sewers, or to material of like nature, is found in the 
neighbourhood of towns on the open coasts, and on a 
larger scale in the mouths of rivers and‘estuaries. The 
effect on the marine vegetation of sewage-discharge on 
an exposed coast, is a relatively simple question. The 
problem in the case of an estuary or large sheet of calm 
water is more complicated, the effect of fresh water, 
quiet conditions, and the flat shore haying,to be taken in 
consideration. 

In contrast to most marine alge, Ulva not only grows 
in sewage-contaminated water but thrives to a remarkable 
degree. Its occurence on an open sea shore where marked 
and constant pollution is present, has not been observed 
sufficiently often to warrant definite conclusions; but 
in polluted estuaries its growth is so frequent that the 
characteristic features are well known. The plants 
grow very vigorously and sometimes produce fronds of 
an enormous size. The latter are of a deep green colour 
and readily distinguishable (especially when dry) from 
the pure water specimens. A difference in texture is also 
noticeable, the fronds being limp instead of crisp, though 
at the same time preserving their toughness. 

As far as has been observed the polluted-estuary type 
of Ulva though producing a very large amount of vegeta- 
tive growth during the season, shows little tendency to 
form spores ; extended observations on the point are, how- 
ever, needed. 

Further remarks connected with the growth of the weed 
in estuaries occur in the following section. 


2. Discussion AS TO GROWTH OF ULVA IN EXCESSIVE 
QUANTITY. 


Having considered the growth of Ulva in relation to the 
different ecological conditions we pass on to examine 
those factors which may be regarded as specially important 
with regard to its production in excessive quantity. At 
the outset it will be well to emphasise the necessity of 
distinguishing between an “‘ abundant’ growth,” and an 
“ excessive growth ” that is liable to give rise to a nuisance. 
The former implies the presence of a very large number of 
Ulva-plants especially in proportion to the size of the area 
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on which they occur. The latter signifies an abundant 
growth extending over a large area. 

For an abundant growth two factors are essential, viz., 
suitable anchorage, and quiet water. For a growth liable 
to produce a nuisance a third factor must exist in addition, 
viz., a very large area of suitable ground. 

At Studland during the summer months an abundant 
growth of Ulva may be said to occur near the low-water 
line and in the shallow rock-pools. But in consequence 
of there being only a narrow strip of shore, the area of 
suitable ground is not extensive, and the Ulva is not pro- 
duced in su‘icient quantity to create a nuisance.* In 
Belfast Lough, on the other hand, not only is there 
anchorage and quiet water, but suitable ground. amount- 
ing to many hundreds of acres; consequently there is a 
very extensive growth of weed, and a nuisance on its 
decay. It does not appear unfair to assume that, given a 
shore with the same ecological conditions as Studland, 
but with the width of the Belfast sloblands, a very 
extensive development of Ulva might occur. But, as a 
matter of fact, flat shores of great width, usually 
consist of sand or mud. 

Turning for a moment from the physical factors to a 
consideration of the effect of the chemical nature of the 
water, Professor Letts has shown that the Ulva is stimnu- 
lated by the presence of sewage. Though further experi- 
ments are required, it appears impossible to doubt that 
the plant grows much more rapidly in polluted than in 
pure water. But to obtain Ulva growth in any ordinary 
locality the physical conditions above referred to are 
absolutely essential, and are therefore of primary import- 
ance.t If sewage is present in addition the total “* yield” 
is doubtless greater; and hence, in the case of a large 
area, the presence of pollution may be responsible for a 
material increase in the amount of nuisance. The ex- 
perimental work being carried out by Professor Letts 
and Mr. Richards on the effect of fresh water and of sewage 
pollution on the rate of growth is clearly of great value 
in obtaining information on this point. - 

It has been shown above, that a rocky ground offering 
good anchorage is usually narrow; and, that a flat shore, 
though extensive, consists as a rule of sand or mud, a 
substratum which in itself offers no attachmen: for Ulva. 
What then are the conditions in the localities where Viva 
occurs in excessive quantity, 7z.¢., where it finds both 
good anchorage, and a wide expanse o! shore ? 

With the exception of the case of Weymouth (which 
is not yet properly understood, and where special condi- 
tions obtain) in all the districts examined an excessive 
growth was found to be associated with the presence of 
mussels on mud flats. The mooring provided by the 
byssus of the mussels is particularly secure. But the 
special importance of these molluscs lies in the fact that 
they colonize and provide anchorage on mud which would 
otherwise be bare or covered with fields of Zostera; and, 
owing to their vertical distribution agreeing with that of 
Ulva, the anchorage they supply is at the right level for 
growth of that weed. 

This condition of affairs exists at Belfast, and it has 
been held for some time that if the mussels were removed 
the Ulva-growth would practically cease to exist. The 
different parts of Southampton Water that were investi- 
gated confirmed this conclusion in a striking way. The 
necessary attachment for the wide areas of Ulva-growth 
was invariably supplied by mussels ; where mussels were 
found, Ulva occurred ; and where there were no mussels. . 
there was no Ulva. 

Under these circumstances the problem changes into 
an enquiry as to the factors which determine the presence 
of mussel-beds. There appears to be a general opinion 
amongst zoologists that mussels prefer a certain amount 
of fresh water, and that they are frequently, though not 
invariably, found in badly polluted districts, The sub-_. 
ject needs further investigation. But whether sewage 
favours their development or not, it is beyond dispute . 
that they are directly responsible for the large tracts of » 
Ulwa on the mud-flats. 

The above remarks deal with the ecological factors 
connected with the excessive growth of Ulva; there 


* Studland is referred to here and elsewhere, as being a 
locality where sewage pollution is absent. 

+ An exception exists in the case of very sheltered and 
landlocked localities where “* associations’”’ of loose floating 
Ulva occur (sce Southampton, loc, 5). These, however, are 
of rare occurrence. 
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remains for consideration the experimental and chemical 
work of Professor Letts and Mr. Richards. This is clearly 
of great. importance, not only in connection with the Ulva- 
nuisance; but with the question of the purification of 
polluted water by green seaweeds, and the whole economy 
of the growth and decay of that type of marine vegeta- 
tion. 

Their results will be published in full simultaneously 
with this report, but, without going into detail, the follow- 
ing important points established by them should be men- 
tioned in sonnection with the ecological account given 
above. 

1. In artificial cultures the growth is more rapid in 
mixtures of sewage and sea-water than in pure sea-water. 
In 1 per cent. sewage mixtures (the amount present in 
Belfast Lough) this increase is not marked, but with larger 
amounts of sewage, the growth during the months of July 
and August may be 3 or 4 times as great as that in pure 
sea-water. As was to be expected the stimulus of sewage 
is most powerful during the period of active growth. 

2. The nitrogen-content of the weed varies in propor- 
tion to the amount of pollution present. This is the case 
in fronds grown in artificial cultures, and also in naturally 
grown fronds obtained from widely separated districts. 
In Belfast Lough the nitrogen-content varies from 3 to 
nearly 5 per cent, whereas the figure in September for 
Durlston Bay and Studland was 1-13 and 1-18 per cent 
respectively. This result is not surprising when the 
avidity of Ulva for ammonium compounds is considered 
(v. Letts, Appendix VI. to 5th Report). The Ulva 
occurring in polluted districts may therefore be regarded 
as a very highly-fed or “fattened ’”’ form (see Table on 
Composition of Ulva Fronds, p. 139). 

3. The sulphur-content of Ulva also varies considerably, 
but the connection of the variation with the environment 
is‘not apparent. The figure for Belfast is 4 to 5-5 per 
cent., and the same high figure is maintained in the pure 
water of Durlston Bay and Studland. Ulva from Larne 

“the other hand showed only 2-16 per cent. The im- 
Ayia of the sulphur, lies in its possible connection with 
th® sulphuretted hydrogen which is liberated on decay. 


APPENDIX IV.: 


CoNCLUSIONS. 


Though many problems in the ecology of Ulva remain 
to be solved, the following conclusions appear to be justi- 
fied from the investigations undertaken for the Commission. 


Of the conditions necessary for the growth of Ulva in 
the littoral region, two may be singled out as of the very 
greatest importance :—(1) the absence of rough water ; 
and (2) the presence of a substratum which affords a 
suitable anchorage for the plants. The attachment sup- 
plied by the “byssus” of mussels is found to be 
particularly secure. In muddy estuaries these molluscs 
are known to cover extensive areas of the foreshore, and 
when this is the case large stretches of ground suitable 
for the growth of Ulva may thus be provided. a 


Ulva is proved to be an alga that thrives in pure sea- 
water, and in polluted brackish water. Being a marine 
and not a fresh water organism, its growth in polluted 
estuaries is probably to be regarded as an adaptation. In 
sewage-contaminated water it absorbs large quantities of 
ammonia, and its tissues are found to contain a much 
larger proportion of nitrogen than fronds from pure sea- 
water in the corresponding season, The result of this 
excessive nourishment is seen in an increased rate of 
growth, the fronds being at the same time of a different 
texture and of a darker colour. But, as in other cases of 
over-fed plants, there is a tendency for spore-formation to 
remain in abeyance, and increase to take place by vege- 
tative methods; the growth therefore may be considered 
as rank rather than healthy. It is possible that the 
highly-fed form of polluted localities is more obnoxious 
on decay than the normal form of pure water. 

With regard to Belfast, in the opinion of the writer, 
Ulva will continue to occur there in quantity as long as 
the mussel-beds exist on the sloblands. And, as Ulva is 
not dependent on sewage, the purification of the Belfast 
effluent, though it would materially reduce the amount 
of growth, would not in his opinion suppress the weed, 
unless it should prove to have the effect of exterminating 
the mussels. 





EXPLANATION OF PLATE. 


The illustrations in the accompanying plate, which shows the structure and development of Ulva Lactuca L., are 
reproduced on a smaller scale from Thuret and Bornet’s beautiful plates in their work entitled “ Htwdes Phycologiques.” 


Fig. 1. Small plant of Ulva, half natural size. The 
discoloured. tissue, produced by the formation and libera- 
tion of spores, is seen at. the margin of the frond. 

Fig. 2. Longitudinal section of the base of the frond, 
showing thickened portion due to filamentous prolonga- 
tions from the peripheral cells. Magn. 80 diameters. 

Fig. 3. Transverse section through the same. Magn. 
80 diameters. 

Fig. 4. Longitudinal section a short distance above 
the base of frond, at the point where the peripheral cells 
commence to form prolongations. Magn. 80 diameters. 

Figs. 5-14 Magnified 165 diameters. 

Fig. 5. Transverse section showing the two layers of 
cells typical of the genus Ulva. The chlorophyll forms a 
thin plate lying against the outer wall of the cells. 

Fig. 6. Surface view of the same. 

Fig. 7. Transverse section of frond a short time 
previous to the formation of spores. 

Fig. 8. Surface view of same. 

Fig. 9. ‘Transverse section of frond showing formation 
of spores. The contents of the cells by successive divisions 
become transformed into spores. 

Fig. 10. Section through discoloured portion which 
herders the frond of Fig. 1. A few cells contain spores 
which have not yet escaped, the remainder are empty. 

Fig. 11. The same in surface view. The opening 
through which the spores have escaped is faintly visible 
in the centre of each cell. ; 

Fig. 12. Spores with 4 cilia. The 4-ciliate type of 
zoospore of Ulva is termed by Thuret and Bornet “‘ macro- 
zoospore.,”’ 

Figs. 13 and 14. Germination of spores. 

A detailed account of the spore-formation and libera- 
tion in Ulva will be found in the work from which the 
accompanying, plates are taken. A more recent account 
is given by Schiller in a paper published in 1907, where 
several new points are brought to light. Such micro. 


scopic details of structure, although important, are not 
necessary for the present report; but in connection with 
the Belfast cultural experiments, Thuret and Bornet’s 
account of spore-discharge is of sufficient interest to 
be referred to here. 

The following is a free translation of the passage 
alluded to. 


“It has often happened while we have been collecting 
on calm days at the sea-side, that we have been present 
during the liberation of zoospores. The phenomenon is 
to be seen in shallow pools, where the water gets warm, 
becomes concentrated, and assumes an oily appearance. 
It appears as if the fronds almost. melted away into spores, 
Thick green clouds diffuse in the water and re-assemble on 
the surface in an opaque layer. 


‘The change in density produced by the return of the 
tide, or accidental movements imparted to the water, 
appears to determine this sudden liberation of spores. 
Nothing occurs in the rock-pools that may not be seen 
if Ulva is placed in tanks for experimental purposes, but 
the phenomena are on a very much larger scale. 


“If a glass vessel containing zoospores is placéd near a 
window, it often happens that the spores form at the near 
side and at the surface of the water, a distinct green zone, 
the maximum intensity of which is at the spot nearest 
the window. From each side of this point the coloura- 
tion fades. A little later the coloured zone spreads, and 
disposes itself in dichotomous branches, or arranges 
itself in more or less symmetrical reticulated figures. - 
The interposition of a screen causes the prompt disap- 
pearance of these figures, but they are reformed with 
more or less marked modification if the screen is removed. 
In a dish exposed to full diffused light, the zoospores dis- 
tribute themselves equally at the surface of the liquid.” 
After a time the zoospores recede from the light and © 
proceed to Serminate. , 
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EXPERIMENTS UPON THE DESTRUCTION 


OF ULVA LATISSIMA, AND UPON THE 


PREVENTION OF ITS GROWTH BY THE REMOVAL OF MUSSELS. — REPORT T 
THE COMMISSION BY ©, C. FRYE AND G. B. KERSHAW. 








October, 1910. 


The examination of Belfast Lough in September, 1909, 
showed that the great growth of wlva latissima and other 
varieties of green seaweed occurred on the County Down 
slobland, and, further, that such growth was more or less 
confined to certain limited areas. 

We estimated that these densely overgrown areas 
amounted, in the aggregate, to not much more than 
about 500 acres. | 

Since the whole of this area is “left dry” by ebb of 
the tides for the larger portion of the day, it seemed not 
impracticable of accomplishment either to destroy the 
weed where it grew, or to remove bodily the mussels 
which afford it anchorage. 


I.—DESTRUCTION BY CHEMICALS. 


The experiments in the destruction of ulva began on 
September 17th, 1909, with the distribution of 1 cwt. 
of well-crushed copper sulphate crystals, at low water, 
over a selected and marked area of 1 acre of slobland on 
the outer portion of the Tillysburn bank. This area was 
almost entirely covered with large fronds of ulva attached 
to mussels. 

The copper sulphate was carried in pails and thrown 
by hand. The time occupied was about fifteen minutes, 
three persons being employed. 

The only noticeable effect at the time the copper sul. 
phate was applied was.upon the small creatures in the 
pools of water. 

The area was not visited again until September 22nd, 
when the Commissioners themselves saw it. 

By this time almost the whole of the green seaweed on 
it had turned brown, and was breaking away from its 
anchorage. The salted plot could be distinguished from 
the surrounding slob a quarter of a mile away. Many 
mussels were observed to be dead, and there was a strong 
smell of dead mussel on the plot ; but most of the mussel 
shells were empty, the contents having been eaten by 
gulls. 

The plot was visited periodically until October Ist. 
Up to this time it remained brown in appearance, and 
the dead fronds of wlva having been gradually removed 
by the tides, the mussels were exposed to view. Further, 
it was noticed particularly that much of the black mud 
previously lying under, and no doubt protected by, the 
ulva had now disappeared, clean sand showing in all the 
channels between the mussel hummocks. 

On November 9th, 1909, when the next inspection took 
place, the plot could still be distinguished at a distance, 
but now much loose uwlva had been washed on to it, and 
some ulva was also growing attached to mussels. The 
impression we obtained was that, the season being suitable, 
the vlot would again be covered with growth in afew weeks, 
that is to say, about two months after the application of 
the copper sulphate. 

On September 28th, at the suggestion of Colonel 
Harding, a second experiment was tried, the main object 
of this being to see if hand distribution of copper sulphate 
could be dispensed with. 

In this case eight sacks containing ordinary crystals 
of copper sulphate were placed in marked positions on 
the muddy Connswater slob. Each sack contained 
56 lbs. of the salt. 

The result was disappointing; only the ~/va close to 
the sacks and in the slob channels leading to and from 
the sacks being appreciably affected. 

The experiment would probably have keen more suc- 
cessful if a less muddy area had been selected, for the 
sacks sank considerably into the mud, and this made the 
rate of solution of the copper sulphate very slcw indeed. 


In order to see if cheaper and non-poisonous sub- 
stances could be successfully employed for the purpose of 
destroying ulva, four l-acre plots were selected on thé 
Tillysburn bank and treated separately with I cwt. of 
each of the following substances :— 


(1) Strong sulphuric acid (November 10th, 1909). 
(2) Bleaching powder (November 10th, 1909). 

(3) Caustic soda (November 11th, 1909). 

(4) Quick lime (November 12th, 1909). 


The sulphuric acid (B.O.V.) and the caustic soda (in 
the form of a strong solution), were distributed by means 
of small watering cans; the bleaching powder and quick 
lime were thrown on by hand. 


In no case was the effect upon the wlva striking. The 
sulphuric acid burned through the ulva fronds where it 
fell, causing merely local destruction; the bleaching 
powder killed many mussels, but had only a very slight 
effect on the ulva; the caustic soda solution and the 
quick lime had no very great effect upon either the wlva 
or the mussels. 


The marked effect produced by the copper sulphate 
in the first experiment led the Commission to determine 
that it would be worth while to repeat this on a larger scale, 
and at a time when the young wlva shoots were beginning 
to show on the banks. 


Accordingly, one of us proceeded to Belfast in May, 
1910, and with the assistance of twenty-two men dis- 
tributed, by hand, 3 tons of crushed copper sulphate 
over an area of about 37 acres of Connswater slob. This. 
area is marked I. on the plan given in connection with 
the Commission’s report. 


The muddy slob fringed by the Silver Stream, the 
Connswater river and the Musgrave channel was selected 
for treatment on this occasion. 


The copper sulphate was brought over the centre of 
the area by barge at high water, and, having been roughly 
crushed on board, was distributed by hand from pails. 


Notwithstanding the depth and softness of the mud on 
this part of the bank, the whole operation was carried out: 
in two days (May 5th and 6th, 1910), the time taken up 
by the actual “ salting’ being about eight hours. 


It will be seen that the quantity of copper sulphate: 
used on the area was equivalent to about 182 lbs. per 
acre. 

The date of the experiment was selected under the: 
advice of Professor Letts, who had made observations on 
the condition of the banks throughout the winter. 


At the time of “ salting,’ the mussel banks were fairly 
well covered with both large and small fronds of ulva. 
In the pools between the mussel hummocks most of the: 
weed was monostroma grevillii (see Mr. Cotton’s report), 
but ‘* May fog’? was also plentiful. On the Sydenham 
end of the area there was a good deal of zostera marina. 


The area was inspected on May 9th, 7.e., three and 
four days after the application of the copper sulphate. 


The most marked effect was upon the monostroma and 
the “‘ May fog,’ almost the whole of which was either 
dead or dying. The zostera marina and the ulva were 
aiso showing signs of having been damaged, but net to 
the same extent as the monostroma. Many mussels, say 
20 or 25 per cent. of the whole, had been killed; and on- 
some parts of the bank a considerable smell arose from 
{hem. 

A large number of the open mussel shells were empty, 


the contents having evidently been eaten by gulls. No 
dead gulls were observed. but on May 7th two or three 
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large herring gulls were observed on the mud in somewhat 
listless attitudes, and disinclined to fly when attempts 
were made to disturb them. : 


After May 9th, 1910, we ourselves had no opportunity 
of observing the condition of the treated area. On June 
3rd, 1910, however, in company with some members of 
the City Council, Mr. Cutler, the City Surveyor, inspected 
it. He reported that it looked like a desert, and said, 
further, that his Committee were so pleased with the 
apparent success of the operation that they had instructed 
him to purchase another 3 or 4 tons of copper sulphate, 
for the purpose of treating other portions of the slob. 


On July 29th, 1910, Professor Letts and Mr. E. H. 
Richards went carefully over the area, and made the 
following report to the Commission :— 


““ When we last saw this (area “salted” on May 6th 
and 7th, 1910) about two months ago, there was scarcely 
any ulva, but now it was quite green and covered to a 
depth of 2 to 3 inches with that seaweed, mixed with a 
good deal of ‘ May fog.’ As far as we could observe, 
most of these seaweeds were unattached to mussels and 
had drifted to this place. 


“‘ A very remarkable change had occurred in the surface 
of the ground here, which before the ‘salting’ was so 
soft that at times one would be up to the knees when 
walking through it, but was now fairly hard, and one 
seldom sank more than a few inches. 


““ Also a great deal of ‘sea grass’ (zostera marina) had 
sprung up, where there had been none before. 


“ Tt ought, however, to be noted that there were plenty 
of living mussles on this patch, and that undoubtedly 
some were attached to wlva.” 

This large scale experiment with copper sulphate thus 
entirely confirmed the results obtained in September, 
1909, on the 1-acre plot. 

The following conclusions are, we think, justified by 
these experiments :— 

(1) That copper sulphate crystals, when carefully 
distributed in the proportion of about 14 cwts. per 
acre over areas of slob covered with ulva latissima 
and other similar seaweeds, will destroy such weed 
almost completely in the course of about a week. 


(2) That this effect is only a temporary one, lasting 
about two months. 


(3) That the application of copper sulphate in 
destroying weeds and killing many mussels assists 
the natural cleansing of the banks by the tides to a 
very marked extent. 


(4) That some nuisance from smell through the 
decomposition of mussels arises shortly after the appli- 
cation of the copper sulphate, but that beyond this, 


October, 1910, 


APPENDIX V.: 


so far as the observations go, no disadvantage is 
likely to be caused. 


The results of Mr. Cutler's experiments with copper 
sulphate are given in a separate report by him (Appen- 
dix VI.). 


II.—ReEmMovaAL oF MUSSELS. 


The experiment upon the removal of mussels was begun 
on September 30th, 1909. 


A small portion, about half an acre, of the outer Tillys- 
burn bank, fairly well covered with mussel hummocks 
and growing ulva, was selected and marked at low water 
on September 29th. 


On September 30th, as soon as the morning tide had 
receded sufficiently, this area was roughly cleared of 
mussels and ulva by means of rakes and spades. The 
loose mussels and the ulva were dumped into the channel 
of the Tillysburn river near by. 

The operation was more or less satisfactorily performed 
in about three hours, eight men being employed. 

After the removal of the mussels and the Ulva the 
area presented a uniform grey-black appearance, being 
coated with black mud which had been disturbed from 
under the mussel hummocks. 

By the next day a striking change had taken place 
either through the scour of the tides, which are slight on 
this part of the bank, or through the oxidation of the 
mud, or, what is probably more correct, through both 
causes together. 

The area now presented a surface of clean shining 
sand, dotted here and there with isolated mussels. 


On November 10th, 1909, the plot bore much the same 
appearance, its surface being composed of clean sand. 


There appeared to be a greater number of isolated 


‘mussels, however, at this time, and small fronds of wlva 


were attached to some of these. , 


In May, 1910, the plot was again inspected. A con- 
siderable number of full-grown mussels had been washed 
on to it during the winter months, and wlva or monostroma 
fronds were attached to a fair percentage of them, but it 
still presented a different appearance to the surrounding 
slob and could be distinguished at a considerable distance. 


It will be seen that the effect of the removal of mussels 
from this small area of slob lasted for at least eight 
months, notwithstanding the fact that the area was 
surrounded by densely-packed mussel banks. 


On the other hand, it must be specially noted that the 
observations relate to the winter monthsonly. (See note), 


COLIN C. FRYE. 
G. BERTRAM KERSHAW, 








Senin viliciners Sint ee 
Note.—The Commission thought it desirable that this experiment should be repeated on a much larger scale. On 


being informed of this view the Belfast City Corporation undertook the work. 


are given in Mr. Cutler’s report (Appendix VI). 


The results of this larger experiment 
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APPENDIX VI. 


yy 
To the Skcretary of the Royat Commission on SEWAGE DISPOSAL. 


Sir, 


As requested, I have pleasure in reporting upon the 
results produced upon the foreshore of the Belfast Lough, 
in the County of Down, by treatment with sulphate of 
copper and by removal of mussels. 


TREATMENT BY SULPHATE OF COPPER. 


Between 8rd and 5th May of this year, under the 
direction of Mr. Colin C. Frye, 3 tons of sulphate 
of copper, broken small and partly powdered, were 
sprinkled over an area of 37 acres of the foreshore 
(marked No. 1 on Plan), which was densely covered with 
mussels, and where the weed known as ulva latissima, 
and other weeds of the same family, had commenced 
their annual growth. Within about four days the weed 
on the area treated was in a decaying condition and 
large quantities of mussels had been killed. Up to the 
beginning of July the area above mentioned was 
practically sterile so far as the growth of the weed was 
concerned, but since that time the weed seems to have 
overcome the effects of the copper, and at present, where 
the mussels were not destroyed, the weed is as luxurious 
and heavy in its growth as on portions of the shore 
untreated. 

Up to the month of June the copper treatment 
appeared so effective that it was decided to treat other 
areas where the weed had become very luxuriant and 
completely blanketted the mussels. 

Between June 8th and July 26th nine tons of copper 
sulphate were spread on 86 acres of the foreshore 
(marked 2 to 4 on plan), and within three or four days 
of the treatment the whole of the weed and large 
quantities of mussels were killed on each of the areas 
dealt with. 

The effects of the copper spread on the areas treated 
since June 8th, except where mussels were killed, appear 
now to have been overcome, as the weed is again grow- 
ing and is in a flourishing condition. 

It is interesting to notice that the weed, shells and 
organic mud have to a great extent disappeared where 
the mussels have been killed, leaving clean foreshore, 
and that the areas which have been treated are now 
easily accessible, whereas formerly owing to the thick- 
ness of the mud they were only traversed with great 
difficulty and labour. 

The destruction of the mussels by the sulphate of 
copper on the area treated on May 5th does not appear to 
have been so great as on the areas since treated, and the 
reason may be that the mussel-beds were thicker, or that 
the quantity of copper used per acre since June 8th has 
been greater. 
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_ The average cost of treatment with sulphate of copper, 
including labour, amounts to £2 11s. per acre. 


MussEL CLEARING. 


Early in May it was decided, for experimental pur- 
poses, to try the effect of clearing the mussels from 
about 100 acres of the County Down Foreshore, and on 
the 28th May gangs of men were started to clear mussels 
from certain areas and load them into barges and 
deposit them on certain slobland over which the Harbour 
Commissioners were forming an embankment. 

Since the commencement of the clearing, operations 
have been continuously carried on, but latterly the 
mussels have been buried in trenches in situ, as arrange- 
ments could not be made to incorporate them in the 
Harbour Commissioners’ Bank as formerly. 

Up to the present time an area of 63 acres of the fore- 
shore has been cleared of mussels, with the result that 
the area referred to has practically ceased to be a 
nursery for growing weed, and that the organic mud has 
disappeared. 

The cost of mussel clearing has amounted to £14 10s. 
per acre. 


GENERAL OBSERVATIONS. 


Both the spreading of the sulphate of copper and the 
clearing of mussels appear to have been remarkably 
efficient in reducing the growth of the weed, as the 
quantities of weed washed up on the foreshore and the 
smell from the decay of same have been materially less 
than in previous years. So far as the smell is concerned, 
complaints from residents on the foreshore have been 
very few, and the improved condition has been generally 
recognised. 

Where the mussels have been destroyed, treatment by 
sulphate of copper has been just as effective as clearing, 
but with the doses used several applications would be 
necessary, as considerable quantities of mussels have 
survived the process on all the areas treated. 

From the experiments above referred to, I have come 
to the conclusion that the mussel-beds on the County 
Down Foreshore are a great nursery for the production 
of ulva, and that the weed growth cannot be prevented 
unless the mussels are removed or destroyed. 


T remain, Sir, 
Your obedient Servant, 
Henry A. Curer, 
City Surveyor. 
September, 1910. 
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Notr.—The Commission have thought it desirable to publish, at this stage, the further 
evidence which they have taken with regard to the treatment of trade effluents, but they will defer 


reporting on this subject until their investigations in the matter are completed. 


Sa? 


MINUTES OF EVIDENCE 


TAKEN BEFORE THE 


ROYAL COMMISSION 


APPOINTED TO 


Inquire and Report: First, what method or methods of treating and disposing of Sewage 
(including any Liquid from any Factory, or Manufacturing Process) may properly be adopted 
consistently with due regard for the requirements of the existing Law, for the protection of 
Public Health, and for the economical and efficient discharge of the duties of Local Authorities ; 
and, if more than one method may be so adopted, by what rules, in relation to the nature or 
volume of Sewage, or the Population to be served, or other varying circumstances or require- 
ments, should the particular Method of Treatment and Disposal to be adopted, be determined ; 
and, secondly, to make any Recommendations which may be deemed desirable with reference 


to the Treatment and Disposal of Sewage. 





EIGHTY-SEVENTH DAY. 


Tuesday, 26th January, 1909. 


PRESENT: 


Colonel T. W. Harpina, J.P., D.L. (in the Chair). 
Sir Witt1aM Ramsay, K.C.B., F.R.S. 


Mr. T. J. Srarrorp, C.B., F.R.C.S.I. 
Mr. R. A. Tarron, M.Inst.C.E. 
Mr, F. J. Wituts (Secretary). 


ALSO PRESENT: 


Dr. A. C. Houston. 
Mr: C. C. FRYE. 


Mr. G. B. Kersuaw. 


Mr. Harotp Frepertc Arrer, Clerk and Solicitor to the West Riding of Yorkshire Rivers Board; and 
Dr. H. Mactzan Wutson, Chief Inspector of the West Riding Rivers Board, called in, 


Mr. HaroLtp FREDERIC ATTER examined. 


27165 (Chairman.) In the regrettable absence of Lord 
Iddesleigh, who is, I am sorry to say, laid up, it falls 
to my lot to question you. You are, I believe, Clerk 
and Solicitor to the West Riding of Yorkshire Rivers 
Board ?—I am, Sir. 

7166. You have prepared for our information an 
exceedingly clear and reasonably short document, which 
puts very clearly the points upon which your Beard 
think that legislation might help you ?—I have prepared 
a summary, Sir. 


27167. I do not propose to ask you to read this docu- 
ment, of which we all have a copy, and which can be 
embodied in your evidence. Therefore, we propose to 
take it as read ?—If you please, Sir. 


(The Witness handed in the following Statement.) 


New SourckEs oF POLLUTION. 

The law should be amended so as to make it possible 
to prevent or to regulate the establishment of new sources 
of pollution. It would not be unreasonable to require 
every person who intends to carry on any business from 
which liquid refuse of any kind might be discharged 
into a stream to give notice of his intention to the sanitary 
authority and to the Rivers Board of the district, speci- 
fying what steps he proposes to take to prevent such 
liquid refuse polluting the stream. Hither the sanitary 
authority or the Rivers Board should have power to 
disapprove the proposals, subject to appeal to the Central 
Authority. A person failing to give notice or commencing 
to discharge liquid refuse after his proposals have been 
disapproved should incur a substantial forfeiture and a 
daily penalty; recoverable either in the County Court 


or a Court of Summary Jurisdiction. It would be neces- 
sary to provide that the decision of the Sanitary Authority, 


the Rivers Board, and the Central Authority should be~ 


given within a limited time so as to avoid undue delay. 

Some authorities have special powers for dealing with 
new pollutions. 

[See Lee Conservancy Act, 1868, Sec. 91; Thames 
Conservancy Act, 1894, Sec. 93; and Middlesex County 
Council Acts, 1898, Sec. 12, and 1906, Sec. 10; and ef. 
Alkali Works Regulation Act, 1881, Sec. 12.] 


ABUSE OF PURIFICATION WORKS. 

There should be a summary method of dealing with 
cases where purification works have been provided and 
are not properly used. A substantial forfeiture, recover- 
able either in the County Court or a Court of Summary 
Jurisdiction, would probably be most effective. 

It would strengthen the hands of sanitary authorities 
if traders were expressly made responsible for all polluting 
discharges from their purification works, as the excuse 
usually offered is that the man in charge of the works 
was careless or was disobeying instructions in allowing 
pollution to occur. 


SHorT TENANCIES. 

The person responsible for causing or permitting liquid 
refuse to pollute a stream is usually tne occupier and not 
the owner ot the premises whence it proceeds. Where a 
mill is let on a short tenancy it does not seem equitable 
to put the tenant to the cost of providing expensive 
purification plant. It is suggested that the owner of 
premises let for less than a certain specified term, should 
be under the obligation to provide efficient means for 
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2 MINUTES OF 


enabling the liquid refuse from the premises to be so 
dealt with as to prevent pollution. 


Liguip REFUSE DEALT WITH BY CONTRACTOR. 

In many cases manufacturers dispose of their refuse 
to an independent contractor, who makes his profit by 
recovering by-products. The actual terms of the agree- 
ments between the manufacturers and the contractors 
vary greatly, and it is often difficult to say with any 
degree of certainty who is responsible for the pollution 
caused by the discharge of imperfectly purified liquids. 

The Rivers Board suggest that the trader should be 
responsible, at any rate when the by-product plant is 
on his premises, unless he produces to the Rivers Board 
a written agreement in force between himself and the 
contractor, whereby the contractor specifically agrees 
to deal with the liquid refuse so as to prevent pollu- 
tion. In the latter case the contractor should be made 
responsible. 

OcHRE WATER. 

Many of the streams in the West Riding are grossly 
polluted by what is locally called ‘‘ Ochre Water.” This 
is water containing iron and acid. It is drained from 
coal or ganister mines, and discharged into streams “in 
the same condition as that in which it has been drained 
or raised from such mines,” and, therefore, no offence 
against the 1876 Act is committed, however great may be 
the pollution of the stream. This ochre water is most 
injurious to boilers, condensers, etc., it eats away iron 
plates, and no fish can live in the streams which ‘are 
polluted by it. 

SAMPLES. 

Under the Act of 1876 there is no express power to 
take samples, and under the West Riding of Yorkshire 
Rivers Act, 1894, Sec. 15, the power to take samples is 
limited to those taken (a) in relation to proceedings 
under that Act; and (b) at the point where the effluent 
passes into the stream. There are many cases where 
it is impossible to take a sample at the exact point 
where it discharges into a stream. The outlet may 
be submerged, or the stream into which it discharges 
may be, and very often is, culverted. The inspectors of 
the Sanitary Authority should have power to take 
samples wherever they can be obtained, and, if they 
cannot be obtained in any other way, even to open the 
ground and uncover drains for the purpose, reinstating 
them of course when the samples have been taken. 

The following precederts may be referred to: Alkali 
Works Regulation Act, 1881, Secs. 16 and 17; Thames 
Conservancy Act, 1894, Sec. 98; and Middlesex County 
Council Act, 1898, Secs. 11 and 14, as extended by Middle- 
sex County Council Act, 1906, Sec. 7. 


DISCHARGES BY JOINT OUTLET. 

In many cases two or more manufacturers discharge 
their trade liquids through one outfall or drain into a 
stream. In such cases it is difficult to prove who is 
responsible for the pollution of the stream caused by 
the discharge from the common drain or outfall. At 
the time a sample is taken only one of the mills may be 
sending forth polluting liquids. 

A sanitary authority should have power to take samples 
of the liquid discharged from all or any of the premises 
into the drain, and to take proceedings against the 
occupiers jointly or individually. 

[Cf. Alkali Works Regulation Act, 1881, Sec. 28, and 
Public Health Act, 1875, Sec. 255.] 


PROCEDURE. 
(a) Jurisdiction of Local Government Board. 

Under Sec. 6 of the Rivers Pollution Prevention Act, 
1876, proceedings in respect of offences against Part ITI. 
of that Act can only be taken with the consent of the 
Local Government Board. The jurisdiction of the 
Local Government Board in these matters should be 
clearly defined, and they should not be asked to decide 
the merits of defences which are purely legal. Their 
jurisdiction should be limited to deciding whether the 
liquids discharged are of a polluting character and whether 
means for rendering them harmless are reasonably practic- 
able and available under the circumstances of each case, 
having regard to the probable cost and to the effect 
upon the industry of trade. If this suggestion is not 
considered practicable, it might be provided that if the 
Local Government Board refuse their consent in any 
case they shall state the reasons for their refusal, and 
it any of those reasons involve a question of law the 
Rivers Board may appeal to the Court of Appeal. 


EVIDENCE; 


(b) Lime-limit for Consent or Refusal. 

Following the precedent of Sec. 6 (4) of the Mersey 
and Irwell Joint Committee Act, 1892, the Local Govern- 
ment Board should be required to give their decision 
within three months from the date when the sanitary 
authority applied for their consent. Very great delay 
has been caused in the West Riding by the time which 
the Local Government Board has taken in dealing with 
applications for consert to take proceedings against 
manufacturers. 

(ec) Means Available. 

The third paragraph of Sec. 6 of the Act of 1876 pro- 
vides that the Local Government Board shall not give 
their consent to proceedings unless they are satisfied 
(inter alia) ‘‘that means for rendering harmless the 
poisonous noxious or polluting liquids . . . are reason- 
ably practicable and available under all the circumstances 
of the case.” It is doubtful whether the fact that the 
local authority has a sewer into which they are prepared 
to receive the polluting liquids from the factory is a 
means for rendering harmless the polluting liquids, 

(d) Two Months’ Notice. 

After having obtained the consent of the Local Govern- 
ment Board’ it is necessary to give two months’ notice 
of the intention of the sanitary authority to take pro- 
ceedings. It is submitted that this two months’ notice 
is unnecessary, and merely increases the delay incident 
to proceedings under Part III. of the 1876 Act. In 


‘ practice the Rivers Board have not found that the manu- 


facturer takes advantage of the two months, which are 
given presumably to afford him an opportunity of con- 
structing purification works. 


(e) Proceedings against Firm. 

A sanitary authority should have power in all cases 
to take proceedings in the firm’s name against persons 
carrying on business in partnership. 

[See Alkali Works Regulation Act, 1881, Sec. 23; and 
Factory end Workshop Act, 1901, Sec. 146; and ef. 
County Court Rules, 1903, Order III., Rules 14 and 17.} 

(f) Orders to Bind Successors. 

An Order made under Sec. 10 of the 1876 Act only 
binds the person or company against whom it is made. 
If the business changes hands the whole procedure of 
the 1876 Act must be again followed before an Order 
can be obtained against the new occupiers of the premises, 
even though the same trade has been carried on con- 
tinuously in the same way and the whole business has 
been taken over as a going concern from the previous 
occupiers. 

[Ct. Thames Conservancy Act, 1894, Sec. 95, and 
Middlesex County Council Act, 1898, Sec. 15.] 

Jurisdiction of Rivers Board. 

Sec. 20 defines the word “‘ stream ”’ as including rivers, 
streams, canals, lakes and watercourses with certain 
exceptions. The Local Government Act, 1888, Sec. 14, 
provides that the Local Government Board by a Pro- 
visional Order may constitute a Joint Committee or 
other body representing all the administrative counties 
through or by which a river or any specified portion of 
a river or any tributary thereof passes, and may confer 
on such committee or body all of the powers of a sanitary 
authority under the Rivers Pollution Prevention Act, 
1876. The Orders made by the Local Government 
‘Board with reference to the West- Riding of Yorkshire 
Rivers Board, the Mersey and Irwell Joint Committee, 
and the River Ribblé Joint Committee only give those 
bodies power to enforce the provisions of the Act with 
regard to “‘so much of every river or tributary thereof 
as passes through or by their respective districts.” It 
has been argued in some cases, and the Local Govern- 
ment Board have taken the view, that this excludes 
canals from the jurisdiction of the Rivers Board. It 
should be made clear that the Rivers Board have full 
jurisdiction in their district over every stream as defined 
by the 1876 Act. 

The definition of ‘“‘ stream” should also be amended ~ 
so as to define with greater accuracy what is the limit 
of ‘‘ tidal waters.” 

The Rivers Board should also have power to enforce 
the removal from the bed of a stream of the solid matter 
which has been deposited from trade liquids discharged 
into it. At present the Rivers Board can only obtain 
an Order preventing further pollution. They have no 
power to compel a person who has polluted the stream 
to abate the nuisance already caused. 


») 
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27168. Under Sec. 6 of the Rivers Pollution Prevention 
Act, 1876, proceedings in respect of offences against 
Part III. of that Act can only be taken with the consent 
of the Local Government Board ?—That is so, Sir. 

27169. Sec. 6 of the Mersey andIrwell Joint Committee 
Act, 1892, provides that the Local Government Board 
shall give their decision within three months from the 
date when the sanitary authority applied for their 
consent. Is not that so ?—Sec. 6, Subsection 4. 


27170. But in your case there is no fixed limit within 
which you are to receive an answer from the Local 
Government Board ?—No limit at all, Sir. 


27171. In practice, do you find that you get from the 
Local Government Board decisions within reasonable 
time, or within something like the time provided in the 
Mersey and Irwell Acts ?—In all cases in which appli- 
cation was made for consent to take proceedings, up 
to and including October, 1907, we had no difficulty 
whatever There were ninety-five applications, and in 
thirty-two of these corsent was given within three months, 
and in thirty-six it was given within four months 
after the date of the application; that is two-thirds, 
substantially within the period. But after October, 
1907, we have, I think, very great cause to complain 
of the imaction of the Local Government Board. There 
are row pending twenty-seven cases where appli ation 
has been made to the Local Government Board for 
their consent to take proceedings. Nineteen of those 
cases were sent to them so long ago as January, 1908— 
ayear ago. Wehavenotreceived from the Local Govern- 
ment Board any intimation of what they intend to do ; 
we have merely received a printed acknowledgment of 
the receipt of the applications. Now, Sir, in July my 
Board instructed me to write to the Local Government 
Board, and to ask them what they proposed to do with 
regard to those applications, pointing out the delay which 
was being caused in the work of the Rivers Board. In 
September I got a reply from the Local Government 
Board saying “ the Board have not at present arrived at 
a decision in this matter.” In October I wrote again 
on the instructions of the Rivers Board, pointing out 
that their work was being very much delayed. I ex- 
plained that many manufacturers had been threatened 
with proceedings, and as a result of those threats a con- 
siderable number of them had started to construct purifi- 
cation works. We had said to them: ‘Hither you 
must give us a promise to do this, or else we shall take 
proceedings.” Many of them gave us a promise and we 
did not take proceedings. They have now constructed 
works, but those who refused to do anything are in a far 
better position as they have saved their money. They 
see we cannot take proceedings, and they are rather 
laughing at their co-manufacturers. Not only that but 
there is a very general feeling abroad in the West Riding 
that the Rivers Board have no power to do anything 
with regard to trade refuse and the manufacturers are 
I am afraid, acting in accordance with those views. 


I wrote a very strong letter to the Local Government, 


Board on October 16th and again on November 16th, 
and having no reply beyond a printed acknowledgment 
I wrote again on December 3rd saying: “I shall be 
glad to have a reply in time to be considered at the Com- 
mittee meeting to be held on Friday next, December 
1lth.”” There was no reply to that and we have heard 
nothing more from the Local Government Board. 


27172. And the effect of this delay, you say, is very 
serious in connection with the work of your board ?— 
It is most serious. Probably Dr. Wilson will be able to 
tell you better than I can the effect on the work of the 
board, because he naturally goes up and down the county 
and has more direct intercourse with the manufacturers 
than Ido; but in my own experience I can see a very 
great change in their attitude. This is going to set 
back the work of the Rivers Board for years, because 
manufacturers had begun to understand that when the 
Rivers Board required a thing to be done, and it was 
not unreasonable, they would have to do it, but now 
they see that we cannot enforce our requirements. 


27173. Have you reason to think that any of your 
manufacturers or manufacturers’ associations have 
approached the Local Government Board in this matter ? 
—I know they have, Sir, because each of the manu- 
facturers’ associations concerned have sent me a copy 
of a petition they presented. A deputation frcm the 


6225. 


Batley Chamber of Commerce, the Dewsbury Chamber 
of Commerce, the Dewsbury Corporation, end the West 
Riding Millowners’ and Occupiers’ Association waited 
upon the President of the Local Government Board on 
December 23rd, 1907, and the main object otf their inter- 
view was to urge upon him the desirability ot introducing 
legislation on the lines of the third Report of your Com- 
mission. That is, if I may say so, ar object with which 
we, the Rivers Board, have every sympathy. They 
went turther and urged that, pending the introduction 
of lexislation, the Local Government Board should not 
give consent to proceedings being taken against any 
manufacturers in Yorkshire, 


27174. Then the cause of the delay would appear to 
be that legislation is proposed ?—That appears to be the 
only reason. 


27175. And that it is considered inadvisable to allow you 
to take action pending such proposed legislation ?— 
That is the only reason, Sir, that we can see. 


27176. There is something, of course, to be said for 
that view ?—That is so, Sir, if I may say so with respect, 
up to a certain limit. What the Rivers Board feel is 
this: that if legislation is to be introduced in the near 
future it would be a pity to alter the status of individual 
manufacturers in the meantime, but if it is a mere pious 
hope on the part of those responsible at the Local Govern- 
ment Board that legislation will be introduced some 
time before the millennium, we think it unreasonable to 
practically repeal the existing law until that hope 
matures. There should be some limit, we think. 


27177. And obviously your board considers that the 
legislation which has been suggested is urgently required ? 
—I think I may say that they do, Sir; that that is their 
opinion. 

27178. (Sir William Ramsay.) I think the President 
of the Local Government Board anticipated that he 
would be able to introduce a Bill in May, 1908 ?—Well, 
Sir, on October 30th, 1907, I believe you yourself were 
a member of a deputation from the British Science 
Guild that waited upon him. He said he hoped to bring 
ina Billnextsession. He also said—or at least is reported 
to have said—that manufacturers should be persuaded, 
if possible, but if not amenable to persuasion should be 
compelled to deal with their effluents in such a manner 
as to make them innocuous, and that in many cases 
this might be done, not at any great cost to themselves, 
but actually to their own profit. 


27179. Yes, I remember.—And then again, Sir, in 
reply to various questions which have been put in Parlia- 
ment from time to time, he has said he hoped to bring in 
legislation last session. 


27180. (Chairman.) In the case of new works about 
to be started, what is the course of procedure that your 
board thinks ought to be followed ?—May I say, Sir, 
that that is not a matter which has been actually con- 
sidered by the Rivers Board. These suggestions that 
I have made are suggestions which Dr. Wilson and I 
have made more or less on our own account, and they have 
been submitted to the chairman, but I cannot say that 
that is the deliberate opinion of the Rivers Board as a 
whole, because that proposition has not been laid before 
them. 


27181. I do not know whether you would care yourself 
to go into the question of standards, or whether you would 
prefer that that should be discussed with your colleague, 
Dr. Wilson, but in connection with possible new sources 
of pollution do you think there would be any advantage 
in informing any person about to start a business what 
would be expected from him in the way of purification ? 
—Well, Sir, the way it presents itself to me is this: so 
far as the actual procedure is concerned it would very 
much facilitate mattersif one could say to a manufacturer : 
“You will have to produce such and such a result,” but 
what I feel is the difficulty is this, Sir. You have a 
stream which is very polluted. A comparatively low 
standard will be sufficient for the stream in its existing 
state, but as time goes on it is hoped the condition of 
the stream will improve, and consequently the standard 
of purity ought to be higher. I feel that a manufac- 
turer would regard it as an injustice if he complied with 
a standard, and then in the course of years he were asked 
to provide some more effective purification. He would 
say: “‘I have done what was required by the Rivers 
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Board—they told me what they wanted—there is no 
finality about this; they are always coming to ask for 
something a little better than I have done.” 


27182. Has your board recently considered—I know 
they considered it at an earlier date, but has it recently 
considered—whether it would not be good policy to lay 
down certain, not permanent but provisional, standards, 
and give a manufacturer an assurance that provided 
he carries out works to bring about that provisional 
standard he shall not be troubled for a good number of 
years; putting it clearly that something beyond that 
standard will ultimately be required 7—They have not 
formally discussed that point of view during, at any 
rate, the last two years. It has been discussed informally 
by the chairman and myself, and so forth, but it has 
not been the subject of a formal discussion by the Rivers 
Board, 


27183. Do you care to give us your personal view on 
that point ? Would it not produce a great improvement 
in connection with the condition of the rivers if you 
could bring all the manufacturers up to a certain point, 
even if that point were not the ultimate point to be 
aimed at ?—Well, Sir, I would prefer not to give you 
my personal view, because I do not think I have con- 
sidered that question in sufficient detail for my opinion 
to be of any great value to you. I would rather, Sir, my 
colleague, Dr. Wilson, should deal with that. 


27184. Very well. In your draft you make allusion to a 
difficulty in connection with the traders not being respon- 
sible for pollution, and throwing the responsibility on 
their employees; but surely the responsibility is on the 
proprietor and not upon his employees ?—I was referring 
to cases where the contents of settling tanks, etc. were 
improperly discharged into the stream by workmen. 
You will see, Sir, that the words of the Act are: “‘ Any 
person who causes to fall or flow or knowingly permits 
to fall or flow” various matters. Perhaps on the ex- 
tremely technical interpretation of the Statute it might 
be held as a proposition of law that even when the work- 
man was doing something which he had been absolutely 
forbidden to do the master was liable, although he did 
not actually know, and did not discharge this polluting 
matter. There is authority for that in the case of the 
Queen against Stevens in the year 1876, but I think it 
will be apparent to the members ot the Commission that 
the Rivers Board stand a very poor chance of succeeding 
if they apply to a bench of magistrates to convict a 
millowner, when the millowner himself says: ‘I have 
given instructions to my man under all circumstances to 
put this refuse in a certain place. I have provided a 
spoil heap for it, and told him to use that and no other.” 
The workman himself says: “It is quite true; I was 
acting contrary to instructions; I ought not to have 
done it. I did it to save myself a little trouble.” I 
do not think, Sir, you would find that any bench of 
magistrates would be likely to convict the master under 
those circumstances. 


27185. And, as a matter of fact, have you met with 
that difficulty ? Has a bench of magistrates declined 
to convict in such a case ?—No, Sir, because the Rivers 
Board have always felt that those were not cases which 
they could very well take to the magistrates. The diffi- 
culty has arisen, Sir; a case occurred in December where 
we had reason to suspect that improper use was being 
made of settling tanks at night. The inspector was 
sent up to watch. The very first night he was there 
at half-past ten he found a very bad discharge coming 
from these premises. He followed it up, and found 
that a workman had put a pipe into the settling tank 
and was running off all the accumulated sludge direct 
to the stream. The workman said: “It is true I have 
done this ; I am sorry if it is an offence ; I did not know 
it was an offence. I ought not to have done it; I had 
orders not to do it.” The master said: “I have repri- 
manded the workman; I have done everything in my 
power to prevent this abuse of my works. I cannot 
help it if this man comes down at half-past ten o’clock 
at night and runs off this stuff.” If one took proceedings 
one could not give in evidence a hearsay report—that 
we had had information that induced us to send our 


inspector up at night. There would only be the one 
isolated case to go upon. 


27186. That case was not tried ?—That case was not 
tried, Sir. 


MINUTES OF EVIDENCE: 


27187. Do you think it likely that the magistrates 
would have exonerated the manufacturer from the 
responsibility which rests upon him to see that his em- 
ployees do their duty ?—I think, Sir, the magistrates 
would have hesitated very much to adopt a construction 
of the Act, in face of the words ‘‘ knowingly permit,” 
which would make the employer liable in that case. 


27188. It seems to me rather that you are guiding 
your policy without having really tested the point ?— 
Possibly to that extent that may be so, Sir. 


27189. What do you wish to say to us with regard 
to the difficulty with short tenancies? You say that 
where a tenant is only on the premises for a short re- 
mainder of a tenancy he alleges that it is not practicable 
for him to carry out works, and you rather suggest to 
us that the responsibility in such a case should be thrown 
upon the landlord to carry out the works ?—What I 
would suggest, Sir, is that it should be made an offence 
for the owner of premises to let them for a purpose 
which involved the carrying on of a trade from which 
polluting liquids would be discharged unless he provided 
in connection with those premises suitable purification 
plant. That is to say, if he let them for a term of what- 
ever you might think reasonable, say, less than five years, 
or less than a year. That is rather a point of detail 
as to what the exact time should be, but we have found 
cases where a dye house, for instance, has been let on 
so short a term as a week. Obviously you cannot take 
proceedings against a weekly tenant. Another case we 
have had just recently—a case at Morley. We threatened 
to take proceedings in 1906 when the man went into 
occupation. We took those proceedings, and in due 
course obtained an order. That order was made in June 
last, and suspended for six months to enable the man 
to construct works. During the six months he has not 
done a single thing; he simply remained as he was 
before. At the expiration of the order he left the pre- 
mises. Dr. Wilson reminds me that those premises have 
changed hands five times in about ten years. 


27190. (Sir William Ramsay.) Is there no possibility 
of following him, though he has left the premises ?—No, 
Sir, because the order against him is that he shall abstain 
from discharging polluting liquids from this particular 
mill into a particular stream, and if another man takes 
that dye-house we shall have to start from the very 
beginning again. 

27191. Then you suggest that the onus should fall 
upon the owner of the premises to provide sufficient 
purification plant ?—So far as the provision of structural 
appliances is concerned in the case of a short tenancy, 
but if those structural appliances are not properly man- 
aged, then, of course, the tenant should be liable for 
any mismanagement. 


27192. (Chairman.) When a new tenant takes a 
place on a short lease, I suppose you give him notice that 
pollution will not be permitted ?—We do, Sir. 


27193. You do that ?—We do. 


27194. And if he has not in existence any suitable 
plant, you give him notice that the plant will have to be 
provided ?—That is so. 


27195. But probably the arrangement for the short 
lease will have been made by the landlord before you 
give such notice ?— Unfortunately, that is very frequently 
the case when we first ascertain that he has taken the 
place and is polluting. He says: ‘‘ Well, it is very 
unfortunate but I have made my agreement, and I have 
no provision for calling on the landlord to do this work.’ 
We have a case of that kind just now at Birstal where 
the tenants are providing purification plant, although 
as a matter of fact they have only got a tenancy of some- 
thing like three years, but they feel that it is a very hard 
case, 


27196. If it were generally known in the Riding that 
the Rivers Board was able within reasonable limits of 
time to compel a tenant to carry out purification works, 
tenants would probably be more careful in making 
arrangements with their landlord ?—I think that would 
be so, Sir. 


27197. Then you suggest that your difficulties in this 
direction also are due to the delays which arise in con- 
nection with applying the law ?—I think so, Sir; I think 
it has an effect. t 
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27198. And probably if by new legislation or otherwise 
those delays were greatly reduced, this difficulty would 
tend to disappear also ?—Well, it would exist, I think, 
but in a less aggravated form. I may say here, Sir 
that I am told by persons who know that members of a 
certain association in Yorkshire have got a form of 
agreement in use with their landlords, under which it is 
provided thatif the Rivers Board obtain an order against 
a tenant the tenant is to be at liberty to leave the mill 
on giving one month’s notice. 
the lease with the express object of avoiding this 
liability. 

27199. Well, that could be pressed to that issue ?— 
It could, Sir, with this result: that one would take pro- 
ceedings ; one would obtain an order against a tenant. 
He would leave the premises ; another man would come 
in, assured of something like, at shortest, twelve months’ 
liberty before we could get our order against him. 


27200. Then clearly the whole thing turns upon the 
power of the Rivers Board to enforce their Acts within 
reasonable limits of time ?—I think so, Sir, 


27201. Now, in the case of contractors who undertake 
for a manufacturer the purification of his waste liquors, 
you say that you also have some difficulty, but surely 
either the contractor undertakes to purify the liquid or 
he does not, and if your board is dissatisfied with the 
effluent produced, surely you can ascertain who is respon- 
sible, whether the contractor or the manufacturer, by 
asking for the production of the necessary documents ?— 
May I say on that, Sir, that if one asks the contractor, 
he says : “I am not going to show you what is merely a 
business agreement as to the terms I pay for grease. 
That is my private arrangement; it has nothing to do 
with you”; and the manufacturer takes the same 
attitude as a general rule. 


27202. One is not surprised that the contractor should 
take that view, but what about the manufacturer ? 
You say to him: ‘‘ You are responsible for this pollution, 
and you say you have made a legal contract with a third 
party to take this responsibility off your hands. 
us that you have made such an arrangement.” If he 
satisfies you that he has a legal contract with a third 
person to take this responsibility off his hands, then 
your course would be fairly clear, would it not ?—May 
I say, Sir, that if that were so, and we had a clear course 
against the contractor, it would avail us very little, 
because the contractor is at liberty to throw up his whole 
bargain at a month’s notice, probably——on short notice, 
anyhow. If he has to purify the effluent he will not 
take it on; he will not continue on the same terms. 
We should get our order against him; we should have 
the order; it would be worth the paper on which it 
was written and nothing else. 


27203. Then you would have a clear course against 
the manufacturer, who was not able to enforce his con- 
tract ?—Yes, but there again would be another delay of 
some twelve months in going against the manufacturer. 


27204. And there again the question of the imprac- 
ticability of carrying on your work in a reasonable time 
brings about the evil results that you speak of ?—To a 
very great extent, Sir. 


27205. In the case of ochre water, I suppose that the 
difficulty has been tried by the Courts, has it ?—I do not 
think that it has actually been the subject of judicial 
decision, Sir, but we have been advised from the very 
beginning by very eminent advisers that that is not a 
matter which comes within our jurisdiction. 


27206. That is a case of certain waters which are under 
the surface of the earth, and would remain there but for 
the fact that someone is carrying on the business of ex- 
tracting coal or other minerals, and as an incident to that 
business raises these waters, and turns them, without 

altering their character no doubt, into the river. These 
waters are said to contain to some extent, not only these 
colouring matters, but also a certain amount of free 
sulphuric acid. Has that case ever been tried ? Seeing 
that it is in consequence of the carrying out of the business 
that this water is raised out of the ground and delivered 
into the stream, has no case heen brought before the 
Courts to prevent the raising of such water, or to secure 
purification at all events to the extent of removing the 
acid ?—No, Sir, for this reason, that there is an express 
exemption in the Act for water raised from a pit, and 


That is a clause put in’ 


Satisfy‘ 


discharged into a river in the same state as that In which 
it is raised. It is Sec. 5 of the Act of 1876. “‘ Every 
person who causes to fall or.flow or knowingly permits 
to fall or flow or to be carried into any stream any solid 
matter from any mine in such quantities as to prejudicially 
interfere with its due flow, or any poisonous, noxious, or 
polluting solid or liquid matter proceeding from any 
mine”’—and these are the important words—“ other 
than water in the same condition as that in which it 
has been drained or raised from such mine, shall be deemed 
to have committed an offence against this Act, unless, 
etc.” And there is a similar proviso in Sec. 22 of the 
West Riding of Yorkshire Act, 1894. 


27207. So it would appear that you are barred from 
any action by this clausé ?—That is how we are advised. 


27208. Do you know how that clause came to be 
introduced into the legislation of 1876 ?—I do not, Sir. 


27209. (Secretary.) It is not based on the 1868 
Commission Report ?—(Dr. Wilson.) I do not think so. 
Great attention was drawn there to the pollution from 
mines. 


27210. (Chairman.) Then has your Board reason 
to believe that the acid water so delivered from mines 
into the streams is a cause of considerable injury ?— 
(Mr. Atter.) They have very good reason to believe that, 
Sir, both from the complaints they receive from the users 
of water, and from the reports of Dr. Wilson, their In- 
spector, and from the tests he has made. 


27211. And does your Board believe that it would 
be practicable within a reasonable limit of cost to neutralise 
the acid in such waters ?—That, Sir, is a question which 
the Board have not decided, and you will see we have 
not made any suggestionhere. Itissimply put before you 
as a Subject which really requires consideration. 


27212. And new legislation ?—New legislation and 
prior consideration by a body like yourselves, to determine 
what is the proper method of dealing with the conflicting 
interests, the sanitary authority on one side, and the coal 
owners and other persons who are responsible for this 
pollution on the other. Dr. Wilson reminds me that the 


‘difficulty is particularly acute in the case of abandoned 


mines. The water still finds its way to the surface 
contaminated with this acid, but no one is carrying on 
any business there at the moment, and the works are 
abandoned. There is no one actually pumping it, there 
is no one actually working the pit and getting a profit 
from it. 


27213. In such a case now does this water issue from 
the mine, if it be not pumped ?—By gravitation. It 
rises and finds its own level in the pit shaft, and overflows 
either at the pit shaft or at what are known as dayholes 
on the side of the hill at an outcrop. 


27214. You merely name that point as one in which 
it is not possible for you to take any action, but as a 
point which is worth consideration in connection with 
any new legislation ?—That is so, Sir. 


27215. In connection with your procedure you com- 
plain rather that the Local Government Board are not 
at present limited to matters purely legal, but that 
they decide whether liquid discharged is of a pclluting 
character, and whether means for rendering it harmless 
are reasonably practicable and available ?—Pardon me, 
Sir; my point is that they ought not to be asked te 
determine anything more than that the liquids are 
polluting, and whether means for rendering them harmless 
are reasonably practicable and available. 


27216. Is it not the case that they are so limited at 
present ?—They are not, Sir. Under Sec. 6 there are 
certain things that they are bound to take into considera- 
tion before giving or withholding their consent, but they 
take the view that it is not an exclusive limitation, and 
that they are within their rights in taking into considera- 
tion other matters. For instance I have looked through 
the proceedings, and I find it is several years since any 
manufacturer has raised the point that there are no 
means reasonably available for dealing with his refuse. 
There are cases, of course, where he has said, “‘I heve 
not got in my pessession sufficient room,” or “ there is 
no room available upon which to construct these works,” 
but in no case during the last few years has he said that 
the tanks or filters, or whatever it is that Dr. Wilson 
advises, cannot purify this stuff at a reasonable cost. 
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6 MINUTES OF EVIDENCE: 


The defences chiefly raised have been these. They have 
said the Royal Commission has reported; there will 
soon be a Bill; you ought not to give your consent until 
that Bill is introduced. In other cases they have said : 
The Dewsbury and Batley Corporations are going to 
introduce Bills on the same lines as the Huddersfield 
Bill, giving us a right to connect with the sewers. Leave 
your consent over for some months, and let us see what 
they do. In other cases they have said, this into which 
we discharge is a sewer. If we discharge into a sewer 
we cease to be liable. Of course, that is a defence which 
has recently been over-ruled in a case we took to the 
House of Lords, and got judgment on November 26th last. 


27217. But that is a legal point which you are quite 
prepared to leave to the Local Government Board ?— 
That, Sir, is a legal point which I should prefer to have 
decided by a court of law, rather than by the Local 
Government Board, for this reason; that I think it is 
obvious—it is agreed on all hands—that uniformity is 
most desirable. That can only be secured by a certain 
measure of publicity, which is gained by fighting a case in 
open court, and there you get a decision given by a Judge 
who gives his reasons for it, and subject to appeal to the 
highest tribunal in the land. The Local Government 
Board frequently, when they refuse their consent, abso- 
lutely refuse to give their reason. I have a case here 
where they were asked to give their reason, and they 
said: ‘‘ We are not prepared to give a reason.” That 
makes the position very difficult. We do not know 
what their reason is: we do not know what they thought 
was defective about the procedure or about the proof, 
or about the law. Proceedings have been greatly delayed 
on this very defence of the sewer. It was argued very 
strongly that a manufacturer who discharged his trade 
liquid into a sewer was absolutely protected, although 
through that sewer it went into a stream, but the House 
of Lords have now decided that that is not so; that a 
manufacturer is liable. 


27218. What is the case you are referring to ?—The 
West Riding of Yorkshire Rivers Board v. Butterworth and 
Roberts. That case was decided at the County Court 
at Holmfirth. The manufacturers appealed to the 
Divisional Court ; to the Court of Appeal; and to the 
House of Lords. The courts held that it was no defence 
to a manufacturer that he passed his trade liquids through 
a sewer if that sewer discharged into a river, and if the 
pollution at the outlet of the sewer could be attributed 
to his discharge. It is a very wide decision, Sir. If it 
is of any use to the members of the Royal Commission, 
I have a printed copy of the judgment in that case here 
which I shall be glad to hand in. 


27219. It is of distinct interest, and it might be of use 
to know where these are available. Can you spare your 
copy ?—I can spare this copy, Sir. (Copy handed to 
Chairman.) 


27220. There is a difficulty that you raise on another 
point, which rather surprises me. You say that a sanitary 
authority should have power in all cases to take pro- 
ceedings in the firm’s name against persons carrying on 
business in partnership. Surely they have that power?— 
They. have that power, Sir, where proceedings are taken 
in a County Court under the Rivers Pollution Prevention 
Act, 1876, but I was rather referring to cases taken under 
Acts similar to our West Riding Act of 1894, where 
proceedings are taken before the justices. Then you 
have to mention in the information the names of the 
individual persons; say John Jones and Henry Smith, 
trading in partnership as so and so, and the conviction, 
if there be a conviction, is only as against those individual 
members. There are precedents for that, Sir, you will 
find, in the Alkali Works Regulation Act, 1881, Sec. 
23, and the Factory and Workshop Act, 1901, Sec. 146. 


27221. Then another difficulty you refer to, which 
seems rather a surprise, is that if you obtain an order 
against a firm, and there is some change in connection 
with that firm, the order is not effective on their suc- 
cessors 7—That, Sir, is a point which has been found 
in actual practice. I may mention one which is probably 
an extreme case. Proceedings were taken against a 
company, Messrs. Sands, Wilson & Co., Ltd. Application 
was made for consent to the Local Government Board 
to take those proceedings against them in October, 1900. 
A date was fixed for the application, and then search 
was made by us to get the certificate of incorporation, 


to be quite sure that we were right in the description of 
the company, because every technical defence that can be 
taken is taken, and we found that in September, the 
month before we had applied to take proceedings, this 
company had been wound up, and its business and pre- 
mises had been transferred to anew company, called Sands, 
Wilson & Co. (1900), Ltd. The name plate on the door 
was exactly the same; the solicitor who was acting for 
the company very discreetly kept quiet. He gave us 
no information of the change. However, we happened 
to be just in time to withdraw that application and make 
a new application against Sands, Wilson & Co. (1900), 
Ltd., instead of Sands, Wilson & Co., Ltd. In another 
case we got an order against an individual millowner, 
Henry Sagar, who constructed certain works, but they 
were far from efficient. When we desired to apply for 
penalties, we found that he had turned his business, 
into a company, and he was then trading as Henry Sagar, 
Ltd. We had to start again. As a matter of fact, we 
have an order now against Henry Sagar, Ltd. In the 
same way we have a case pending now, the Ramsden 
Mill Company—that was a partnership, not a limited 
company — in which their advisers wrote to me last 
year and said “the Ramsden Mill Company was not a 
registered company, and was owned by Mr. James Hill, 
and now we learn that he has sold both the premises 
and the business to Mr. Fisher, who, we understand, 
will continue to trade as the Ramsden Mill Co.” 


27222. In that case, had you an order ?—We had an 
order by consent, Sir, against the Ramsden Mill Company- 
I would rather not express a very decided opinion upon it,. 
because it may be necessary to test that point in court. 


27223. It has not been tested ?—That will be coming 
up presently. 


27224. But have you in any case tested that; if any 
firm have submitted to an order, and agreed to carry 
out certain works and keep them in order, and they sell 
their business to somebody else ? Have you tested the 
point whether in selling their business they do not sell 
it subject to any undertaking that they have entered 
into ?—We have never taken a case into court and been 
defeated on that point, because in the earlier case I 
mentioned, Sands, Wilson & Co., we took the opinion 
of eminent counsel on the question, and we were advised 
that it was perfectly clear that we should not have the 
faintest chance of succeeding against these people. They 
were different persons in law although they carried on 
the same business; they are an absolutely different 
legal entity; and the order only binds the person or 
company against whom it is made. And I put it in 
this way, that we were not foolhardy enough to take 
proceedings in the face of the very best expert advice 
that we were able to get. 


27225. Still, the case not having been tried, it seems 
a little premature to suggest alteration in the law until 
the existing law has been tested, to see whether it is 
right or wrong ?—Well, Sir, I think to a lawyer it is 
sufficiently clear, without actually testing it. You are 
aware, Sir, that the Rivers Board are very averse to taking 
proceedings when they are advised that the law is not 
on their side, simply to establish a principle, because 
they feel that every case they lose does far more harm 
than the good resulting from the decision of one point 
of law. 


27226. Well, then you suggest, to pass on to another 
point, that the definition of “ stream ” should be amended 
on the new legislation, so as to define with greater. ac- 
curacy what is the limit of tidal waters. What is it that 
you suggest there ?—Might I, Sir, before you pass on 
to that point, make one remark about orders binding ~ 
successive owners, and that is that in the Middlesex 
Act, and in the Thames Conservancy Act, they have 
a power which is somewhat equivalent to the power 
I suggest. In the Middlesex County Council Act of 
1898, Sec. 15, and in the Thames Conservancy Act of 
1894, Sec. 95, there is a provision that notice given under 
those Acts shall continue in force, notwithstanding a 
suspension of the flow, and notwithstanding any change 
of ownership. The notice in those cases is very similar 
in operation to the Order which may be obtained under 
the River Pollution Prevention Act, because the pro- 
cedure under the Middlesex and the Thames Conser 
vancy Acts is this: in the case of existing pollutions- 
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they give notice to a person who is polluting, requiring 
him to desist within a certain time, not less than three 
months; that time may be extended. If he does not 
comply with the notice within the time limited, or the 
extended time, he at once becomes liable toa penalty 
of £100, and to a continuing daily penalty of £50 there- 
after. Therefore, the effect of the notice if not complied 
with, is exactly the same as the effect of a County Court 
Order under Sec. 10 of the Act of 1876; and that notice 
is expressly made to bind successive owners, so that if 
notice has been given to Jones to do this work within 
three months, and he leaves at the end of one month, 
and Smith takes the premises, Smith will be liable at 
the end of the time, although the notice was given to his 
predecessor. Those sections I rather crave in aid as 
precedents. 


27227. Have you said all you have to say on that 
point ?—There is one other thing I should like to mention, 
Sir, while we are dealing with the Middlesex and-Thames 
Conservancy Acts. Under the Middlesex County Council 
Act, the Thames Conservancy Act, and the Lee Con- 
servancy Act, there is no necessity to obtain the sanction 
of the Local Government Board, or any other sanction, 
before taking proceedings even against manufacturers. 
I have carefully read the Acts, Sir, and verified that by 
direct inquiry from the advisors of each of these boards. 


27228. That is not a manufacturing district, is it 7— 
Well, Sir, I should have thought that the Lee,from the 
little knowledge of it that I have, was polluted by a 
good number of manufacturers on its course. 


27229. But there is nothing like the development 
that you have on the Yorkshire rivers ?—Oh, pot to 
the same extent, Sir. 


27230. Then passing on to the other point, you suggest 
that the definition of a stream should be amended. What 
is just the alteration that you suggest ?—On the tidal 
‘question, Sir ? 


27231. Yes ?—What I should prefer to see personally 
-would be some absolute limit on each river if that were 
‘practicable It might possibly be practicable to take 
the tidal limit as marked on the Ordnance maps. That, 
however, is possibly rather more than one could hope. 
In the alternative, what I might suggest is this, that 
‘in any case where the defence was raised that the stream 
into which the discharge took place was a tidal river, 
the Central Authority, when constituted, should inquire 
into the circumstances of the case, and consider whether, 
in the perticular circumstances, the fact that the river 
was technically tidal should exonerate the defendant from 
jiability. The experience we have had was in a case 
against the Tadcaster Council. Tadcaster is 76 miles from 
the North Sea, up a river which certainly does not appear 
to anyone to be tidal. Elaborate tests were made and 
it was found that there was no upward flow, no ebb and 
flow in the ordinary sense of the word, but the High 
Court were satisfied that there was such a rising and 
falling of the water, caused by or attributable to the 
tide, as to make it tidal. They said in effect that where 
there was a rise and fall which you could trace to the 
tide the water became tidal, although in this case this 
-was fresh water for many miles, and the only effect was 
that the tide coming in dammed the water back, and 
the water not being able to get away, it naturally rose. 
IT am afraid it was rather the joke of the district that 
- Tadcaster was on a tidal river. There were two inches, 
I think, of rise and fall at medium tides ; therefore, we 
lost the case. 


27232. On those grounds ?—On those grounds. 
-was an appeal to the High Court on that very ground. 


27233. (Sir William Ramsay.) Any river could be 
proved tidal under those circumstances ?—Well, Sir, 
Dr. Wilson reminds me of certain cases in the neighbour- 
hood of Thorne where it is low lying ground and the 
streams flow down into the Humber, which is admittedly 
tidal. At the outlet of each of these streams there is 
a sluice which acts automatically by the action of the 
tide. When the tide comes in the sluice is closed; the 
water cannot get away and is dammed back. There 
is very little distinction in effect between that case and 
the Tadcaster case, the main difference is that a sluice 
is introduced to make an absolute dam instead of the 
mere wedge action of the tide coming in. 


It 


27234. (Chairman.) In that case did you apply to 
the Local Government Board to find that that portion 
of the river was a stream ?—We did not, because that 
can only be done on sanitary grounds, and, as a matter 
of fact, these particular offenders, the Tadcaster Council, 
have since that time managed their works in such a way 
that there is very little nuisance. It is not with regard 
to the Tadcaster people alone that I was dealing with 
the point, but it is as illustrating what might happen. 
Of course there is the remedy you pointed out, Sir, that 
if the discharge continues to such an extent as to make 
it desirable on sanitary grounds, the Local Government 
Board can deal with it. 


27235. That rather minimises the importance of the 
point, does it not ?—Well, Sir, sanitary grounds are 
very different grounds, I think, from the mere question 
of the pollution of the rivers. I speak subject to correc- 


Mr. Harold 
Frederic 
Atter. 





26 Jan., 1909. 





tion, of course, but it always seems to me there is a grave » 


distinction. You would have to prove the effect upon 
health I take it. I think the same difficulty has been 
experienced in Lancashire. Dr. Wilson says that he 
does not think the Local Government Board have ever 
given their consent to declare a river tidal. 


27236. They have been asked to do so ?—I cannot 
remember at the moment whether they gave their consent 
or not. I think the same point occurred in Lancashire 
in a case where the council consented to an Order, and 
it was held they were estopped afterwards from disputing 
it. 

27237. (Mr. Tatton.) With regard to taking samples 
you suggest that the law should be altered to some extent 
—Yes, Sir. 


27238. Would you give the inspectors power to go 
on to the premises, or is this suggestion to apply only 
outside the actual boundary of the work ?—I think, Sir, in 
the majority of the cases it is necessary that the inspector 
should have power to go on the premises; I think he 
should have that power, limited in such a way of course 
as not to interfere with the trade process being carried 
on at the time. That should be expressly limited, I 
think. You will find, Sir, a precedent for that in the 
Middlesex County Council’s Act of 1898, Sec. 11, and the 
Thames Conservancy Act of 1894, Sec. 98, and still wider 
the Middlesex County Council General Powers Act, 1906, 
Sec. 7. It gives power to enter the premises between 
nine in the morning and four in the afternoon, and to 
open up drains, reinstating them when the examination 
has been made. Then again, Sir, under the Alkali Works 
Regulation Act, 1881, Secs. l6and 17, there are very wide 
powers to enter and inspect any premises, to examine 
the processes and to make tests, and the sections provide 
that the owner of the factory shall give facilities for the 
examination, but that is limited, as I suggested, Sir, in 
these words, ‘“‘ but so as not to interrupt the process of 
the manufacture. ” 


27239. Would not that power be very strongly opposed 
by the manufacturer ?—I do not think so, because in 
effect in nine cases out of ten they are only too glad to 
show Dr. Wilson and myself what is going on. There 
are, however, several cases where the manufacturer is 
very obdurate. He stands on his rights, and he says 
“you can take a sample if you can get it at the point 
where it goes into the stream. If you come within this 
door of mine, I shall know how to deal with you.” There 
is one example in Halifax known as Old Lane. There 
are three mills one below the other. The top mill dis- 
charges into an underground conduit about 5 or 6 feet 
in diameter. That conduit runs underground and 
receives the drainage from the second mill. Still under- 
ground it receives the drainage from the third mill. Now 
the man at the top shows us what he puts in; he shows 
us where he puts it in. The second man says you shall 
not come on my premises at all, and so far we have never 
been able to get on his premises. The man at the bottom 
puts no difficulty in our way, but it is impossible to get 
up that conduit; it is full of water, it is full of steam ; 
a man would be taking his life in his hands. Then again 
there was another case—I have the plan of it here, Sir— 
where the discharge from a mill is under the floor of the 
mill directly into a goit. You will see, Sir, this blue 
thing is the river. (Exhibiting plan.) The goit runs 
across on this dotted line; there is a weir here; the water 
is taken above the weir; it goes down here, then under 
the mill in conduit, under the river in conduit, under 
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this field, then down here and under a second mill, and 
then into the river. The discharge from the first mill 
takes place at that point through the mill floor. Obvi- 
ously a man cannot get up to take a sample at the point 
where it gets into the stream, and when it gets out into 
the river you cannot say it is a discharge from this mill, 
or a discharge from that mill. 


27240. Would you rather have that power, or would 
you rather have some power of getting an Order of the 
court in any particular case where you have a difficulty 
of thiskind ?—From the point of view of practical working 
it would be desirable to have an Order of the court, pro- 
vided that Order did not limit the inspection to a certain 
time, because if the Order were simply that you might 
inspect, say, at ten o’clock in the morning, I think one 
would find a very good effluent being discharged at that 
time. 


27241. Could he do that, except he stopped the pro- 
cesses going on in the mill ?—You mean could he make 
a good effluent ? 


27242. Yes.—Very often. Dr. Wilson says there are 
means ; he knows the working better than I do. 


27243. (Sir William Ramsay.) Would it not be a 
mistake to limit it between the hours of ten and four ?— 
I think it would in Yorkshire. I was merely quoting the 
Middlesex Act. In Yorkshire the system of mill working 
is such that a great deal of overtime is worked. 


27244, (Mr. Tatton.) But do you not think with 
regard to special inspectors, that the fact that they have 
no power of entry now is one reason why they are well 
received ? If they had the right, they could say: ‘‘ We 
can come in and you cannot stop us.” Would not that 
set the manufacturers against them ?—It depends rather 
on the individuality of the particular inspector. 


27245. It does ?—I can quite imagine that a tactless 
inspector armed with the power might make himself very 
objectionable, and probably frustrate the very object that 
he had in view, but so he might as things stand at present. 


27246. (Sir William Ramsay.) I think under the 
Alkali Act the inspectors have power compulsorily to 
enter ?—They have. I have the clause here. 


27247. And there is no ill-feeling so far as I know ?— 
I do not know of any ill-feeling; I have never heard of 
any. 


27248. I have not heard of it ?—No, Sir. 


27249. (Mr. Tatton.) Now, with regard to the respon- 
sibility when the liquid is dealt with by a contractor 
who is not the occupier of the premises. Would he not 
be invariably responsible to you, the Rivers Board ? 
I mean, could he possibly shift the responsibility on to 
his sub-contractor ?—May I give you an illustration, 
dealing not with the woollen industry for the moment, 
but with the coal industry ? As you are probably aware, 
there are in Yorkshire a number of collieries where patent 
coke ovens have been put up. These coke. ovens have 
been put up mainly with the idea of extracting the by- 
products and getting value from them. They are put up 
by an independent company. The company contract to 
construct the coke ovens, to work them, and to return 
to the colliery company the coke which has been made 
from the coal. They themselves get their whole profit 
from the by-products which they extract in the process 
of making the coal into coke. Now, those are huge works, 
costing many thousands of pounds. The coal company 
have no control over them, their liability begins and 
ends when they hand the coal to the by-product company 
and receive the coke back from them, and this patent 
coke oven is always on the premises which belong to the 
colliery company. There, Sir, we have always treated 
the contractor as being certainly liable, though possibly 
the colliery company may in some cases be jointly liable. 
In some cases it is true the coal owners have accepted 
responsibility, but there again the point has not been 
actually fought out. This is a comparatively modern 
creation, and is merely an illustration that occurs to 
one, as showing a case in which it would be difficult to 
say that the owner of the original stuff, the colliery owner, 
was liable. Dr. Wilson reminds me of another case, the 
case of Hemingway. The Local Government Board 
refused us consent to take proceedings against a millowner, 
because it was steted at the local inquiry on the millowners’ 
behalf that a contractor, or as they call it in Yorkshire, 


a seakman, had contracted to take the grease and deal 
with it so as to make it into oil, and the Local Government. 
Board were of opinion that that absolved the owner from 
liability, although no formal agreement was put in, and — 
I rather think, from memory, there was no formal agree~- 


ment; it was a mere verbal agreement. 


27250. Did the Local Government Board give that . 
as their reason for refusing consent ?—I will read you 
their letter, Sir. ‘“‘ The Board observes that it was given. 
in evidence which was not rebutted that the seak tanks 
which received the polluting scouring effluent from the 
mills were held not by the millowner, but by a person 
who took the effluent for his own use under a contract,. 
and that the pollution was caused by the tank owner 
and not by the manufacturer. It appears, moreover, 
that at the present time another arrangement has been 
come to between the mill-owner and the person referred 
to, under which the millowner intends to treat all the 
liquid waste from the mill. In these circumstances, the 
Board do not feel that they are in a position to give the 
consent applied for.”” Then my predecessor, Mr. Edwards,. 
dealt with that in a letter in which he pointed out that 
no evidence had been given as to the terms of the contract 
between them. The whole thing was merely suggested 
in a vague and indefinite way, but the Local Government 
Board said that they did not find any sufficient ground 
for altering their decision. 


27251. (Sir William Ramsay.) May I ask the date ?— 
The date of that, Sir, is January 30th, 1904. 


27252. (Mr. Tatton.) Then would you suggest in a 
case like that that the occupier should be responsible 
always ?—I would, Sir, because otherwise he may put 
up a mere man of straw, and surely it is within the spirit 
of the Act, if it is not within the letter, that where a 
man hands over liquids to be dealt with in such a way 
that he knows they must of necessity reach the stream 
in a polluted condition, he ought to be liable, and he 
should not be able to avoid his liability simply by selling 
his stuff for a secondary purpose to another man. 


27253 (Sir William Ramsay.) That, of course, would 
require to be limited by stating “on his premises,” if 
the second man took the stuff away elsewhere ?—Exactly,,. 
Sir. You will notice in my summary I say on his premises, 
because we have cases in Yorkshire where these grease 
contractors have works of their own, to which they 
convey the effluent from two or three different mills, 


27254. (Mr. Stafford.) Just one question about the 
jurisdiction and the Local Government Board procedure 
under Sec. 6 of the Rivers Pollution Prevention <Act,. 
1876. Isee that you prefer the jurisdiction of the Courts ;. 
but do you not think the method as it is is much simpler 
and a much cheaper method ?—May I say this, that as 
far as the inquiry goes, to ascertain whether means are 
available or not, and whether the liquid is polluting, 
I much prefer the Local Government Board as a tribunal ; 
but when it comes to deciding a legal point, purely a 
question of law, then I prefer the decision of the Court. 


27255. Would not that increase litigation ?—I do not 
think so, Sir. I think it would minimise it, because 
one case on each of the points I have mentioned, would 
decide the question once and for all, and it is argued 
out at Local Government Board inquiries time after 
time. Then, too, Sir, these inquiries are held, as you 
know, by very competent officials of the Local Govern- . 
ment Board, but officials on their engineering staff, and 
one can readily imagine what a difficult thing it is for a 
lawyer to argue a pure proposition of law before a layman. 


27256. Are there any shorthand notes taken at these 
inquiries ?—In our own cases, Sir, we nearly always have- 
a shorthand note. 


27257. Does not the shorthand note go before the 
Local Government Board ?—It does not unless they 
ask for it. It is taken for ourselves. 


27258. But the inspector’s note, such as it is, on any 
legal question, comes before the Local Government Board ? 
—Such as it is. My point is that the non-legal mind 
cannot really take a proper note of the legal argument. 


27259. I think you misapprehend the position; the 
inspector who holds the inquiry is not the person who- 
gives the decision ?—No, Sir, I do not. 
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27260. The evidence goes before the Local Govern- 
ment Board. The Local Government Board have com- 
petent legal advisers on their staff. Is not that so ?— 
That is agreed. 


27261. If the evidence is duly put on paper, or if 
the inspector takes a full note of it and takes a full note 
of all the legal objections, it is not quite right to say 
that you are not getting to some extent a legal decision ? 
—May I put it in this way, Sir, that a person who has 
not received some legal training is not competent to 
take a note and to appreciate the salient points in a 
technical legal argument. 


27262. Has the inspector not got a shorthand note 
taken on these occasions ?—No, Sir. 


27263. Are the evidence and arguments not taken 
down ?—No, Sir. As a matter of fact we do at our own 
expense have a shorthand note taken of most of the 
cases for our Own purposes. 


27264. But is not the evidence of each witness read 
out by the inspector, and do not the legal gentlemen 
on either side correct his note, and say they wish such 
and such evidence recorded ?—That is not done, Sir. 


27265. But if a witness gives evidence, surely at the 
end of his evidence the evidence he has given is read out 
to him, and he nas to sign it ?—No, Sir, that is not 
done. 


27266. It is not ?—I do not know the contents of 
the inspector’s note in any case which I have conducted. 
I know as a matter of fact by following his pen that he 
must have taken very brief notes indeed of many legal 
arguments which have been ‘addressed to him at con- 
siderable length. 


27267. (Chairman.) You are referring to enquiries 
on oath. In those cases the inspector does take it down 
verbally, and it is signed at the end. 


27268. (Mr. Stafford.) Iwas referring to inquiries held 
by Local Government Board Inspectors in Ireland, in 
which shorthand note-takers are employed to take a 
full note of the whole procedure in these cases, and the 
legal argument appears in extenso before the Board, 
and I thought it might possibly be the same here. (7'o 
Witness.) You have given us very strong reasons against 
legal procedure in connection with Sec. 10 and Orders 
under Sec. 10. You have shown us there are very great 
difficulties and delays and troubles. Would it not be 
very much simpler if the Order were made by the Local 
Government Board, instead of by proceedings before 
Courts of Session ?—I agree, Sir, it would be very much 
better if the Local Government Board had power to 
make the Order in the first instance without going through 
all this procedure prior to getting to the Court, but I 
should only prefer that method if the Local Government 
Board would give their reasons why they either consented 
or refused to make an Order. One is not able to gather 
the working of, may I call it, the mind of the Local 
Government Board if they merely say, we consent or 
refuse an Order. It is no guide in many cases. 


27269. You will see there may be good reasons why 
they should not give reasons as to why they arrive ata 


given decision ?—I can see there are reasons from a 
Departmental point of view. 


27270. Do you not think it shortens the procedure, 
makes it easier, and makes it cheaper, to have decisions 
of that sort, rather than costly decisions by a Court 
of law ?—No, I do not, because if the case is once decided 
that is an end of it. For instance, take this point of 
the liability of a manufacturer who goes through a sewer. 
That has been decided once for all; even the Local 
Government Board are bound by it. 


27271. Supposing the Local Government Board were 
to give their reasons in all cases, supposing your sugges- 
tion were adopted, that only in cases involving a question 
of law there should be an appeal, do you not think that 
the question of law would be brought into every case ? 
Would it not be almost impossible to exclude the question 
of law ?—I think not, Sir, with the able advice which 
is at the service of the Locai Government Board, 


27272. I think with the able advice of the legal pro- 
fession on both sides of the case they would find it very 
easy to get a question of law involved ?—May I put it in 
this way ? From my point of view as an official I depre 
cate litigation very much indeed. Although a lawyer by 
profession, I am merely an official in practice, so I do not 
think you must paint me with the brush that you apply 
so generally to our profession. 


27273. (Sir William Ramsay.) Would you regard it 
as right that the Central Authority, which has been 
recommended in the Report of the Royal Commission, 
should pronounce upon all matters of fact connected 
with such questions. as you have been bringing before 
us ?—Certainly, Sir. 


27274. That the law Courts should only be brought 
in after such matters of fact have been determined in 
that way ?—Yes, I would very much prefer, Sir, that 
such a tribunal as you suggest should deal with all ques- 
tions of fact. I do not consider the law Courts are the 
best or even a good tribunal for deciding questions of 
fact, because they are tied by strong rules of evidence, 
but I suggest they are the best and most satisfactory 
tribunal to decide the proper interpretation to be put 
upon the words of a Statute. 


27275. The whole question of law should not be 
raised without the consent of your Central Authority 7— 
Yes. I am sure, if there were a central authority es- 
tablished, they would be only too anxious to co-operate 
with us in 2etting obscure points decided. 


27276. (Chairman.) We will not detain you longer ; 
you have given us very useful information, and put it 
before us in a very clear way. I gather that while you 
suggest certain alterations in the law, the main difficulty 
which is acutely before your Board at the present moment 
is the continuance of the period of uncertainty pending 
legislation, and the main point that you urge upon us 
is that legislation ought not to be longer delayed ?—May 
I put it, Sir, that there are two grounds. There is the 
temporary cause of delay operating just now, and there 
is the permanent difficulty of procedure, with the inci- 
dental delay of getting before the Courts and gettinga 
decision. They both come to the question of delay. 


Dr. H. Maciran Witson, Chief Inspector of the West Riding Rivers Board; Examined. 


27277. (Chairman.) You are the Chief Officer of the 
West Riding Rivers Board ?—Yes, Sir. 


27278. What is your exact title ?—Chief Inspector of the 
West Riding Rivers Board. 


27279. And we have had the advantage of receiving 
from you evidence on several previous occasions ?—Yes. 


27280. And to-day we are to hear from you some 
information in regard to pollution of the Yorkshire rivers 
which is due to trade effluents ? I may take it that the 
Yorkshire rivers for the most part are most seriously 
polluted ?—With regard to the pollution by trade refuse, 
Sir, that concerns mainly the rivers Aire and Calder. 


~ 97281. And their tributaries ?—And their tributaries. 
The other rivers, some of them, are in a natural state, 
The River Don is grossly polluted by ochre water which 
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was mentioned to you this morning, but to a very slight 
extent by trade refuse. 


27282. But the whole of Yorkshire is an important 
manufacturing district, and the number of sources of 
pollution is very great ?—Very great. 


272834. In your report upon trade refuse, which you 
have been good enough to send to us, I see that you 
mention eighty-three gas works, in which the gas liquor 
is sold to some chemical manufacturer to be dealt with 
by him ?—Yes, Sir. 


27285. And you also mention four special works where 
the glycerine is recovered, and where no pollution has 
been discharged into the river for several years, although 
there is possibly at times a pollution from these works : 
and you say that, excluding these works which are 
referred to, there are in your district 2,005 premises in 
which trade refuse is produced ?—Yes. 
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27286. And of these how many are drained into public 
sewers at the present time ?—1,064. 


27287. And that is alarger number than in your previous 
report of 1905 ?—Yes, there are constantly fresh premises 
being connected up to the public sewers. 


27288, Then subject always to the local authorities 
satisfactorily dealing with the mixture of sewage and 
trade effluents, the connection of these 1,064 sources of 
pollution to the sewers removes the difficulty from those 
sources ?—That is so, it lessens the pollution of the 
streams by so much. 


27289-90. Then for the present we may limit our 
enquiries of you to those cases which are not so con- 
nected, and where the effluents drain into the streams ? 
I take it that there are 941 premises discharging into 
streams ?—Yes. 


27291. And the purification works of some kind have 
been provided in 651 cases ?—That is so, Sir. These are 
by no means all satisfactory purification works. 


27292. No, but of some kind ?—Of some kind. There 
has been an attempt to purify the refuse. 


27293. I am anxious just at first to get the general 
figures to guide us?—You will understand that. these 
numbers are constantly changing, but I have not troubled 
you with the alterations which have taken place since the 
date of this report in May of last year. There have been 
a great many alterations since then, but I thought it 
better not to confuse you by menticning them in this 
report. 


27294. They are changing. I understand the figures 
are approximate ?—They are altering every day, but 
are approximately correct. 


27295. Then I understand that there are 290 premises 
where the trade refuse is discharged into the stream 
without any attempt at purification ?—That is so, 
but that figure includes a great number of cases 
im such places as Halifax, Huddersfield, Heckmondwike 
and Dewsbury, where the sanitary authorities have either 
under special Acts or under the general Acts resolved 
to deal with the trade refuse, and connect all the manu- 
facturing premises up to the public sewers, but great 
difficulties have arisen in connection with these special 
Acts, and the preliminaries have not yet been settled. 
except in the case of Halifax. I hope that all these 
manufacturing pollutions in these towns will be done 
away with very shortly by the connection up of these 
premises to the public sewers, say within the next twelve 
months. 


27296. Then speaking generally the policy of your 
Board has been to encourage local authorities to receive 
trade effluents into their sewers, subject always to suitable 
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conditions, and subject also to the volume of the trade 
effluent not being excessive ?—I should not like to put it 
that way, Sir; I think rather that the Rivers Board has 
stood absolutely neutral between the manufacturer on 
the one hand and the sanitary authority on the other. 
They have recognised that if a sanitary authority re- 
ceives the trade refuse of its district into its sewers, it is 
taking a considerable burden on its own shoulders, and 
they have left it to the sanitary authority and the manu- 
facturer to agree with one another, whether or not the 
trade refuse should be received into the sewers. Naturally 
the Board prefers that the trade refuse should be received 
into sewers, because this very much lessens the pollution 
of the streams, and lessens enormously the number of 
points of pollution. 


27297. But surely your Board views with approval the 
reception into the sewers of trade effluents ?—Yes, I think 
so. I can go so far as to say that. 


27298. Your Board considers, does it not, that it is 
more economical and more practicable for a local authority 
to deal with a multitude of minor effluents at all events, 
than to call upon each individual producer of such effluents 
to purify and to prevent pollution 7—I think they do, 
Sir, but I do not think the Board has ever formally come 
to any conclusion of the kind. That istheir feeling I am 
sure. 


27299. Then, as a fact, connection to the sewers is 
progressing ?—Yes. 


27300. And local authorities are increasingly willing 
to receive trade effluents, and to deal with them en bloc ? 
—That is so. Before you pass from that, Sir, it may be 
interesting to you to know that the tendency is, and it 
is an increasing tendency, for sanitary authorities to 
take trade refuse into their sewers, without any previous 
treatment at all, on terms of payment. For instance, 
in Halifax, the whole of the trade refuse is now received 
into the sewers, and the Corporation call upon the manu- 
facturers to pay them a certain sum for dealing with 
the crude refuse, although under their special Act they 
have the power of insisting upon preliminary treatment ; 
and that is the tendency generally. 


27301. That is a detail with which your Board need 
not concern itself ?—No, Sir, it is really no business 
of ours, but I thought it might be interesting to you, 
as showing the tendency of the sanitary authorities. 


27302. (Sir William Ramsay.) That is, their payment 
is in addition to what they contribute to the rates ?—Yes. 


27303. (Chairman.) Now we return to the 941 cases 
in the West Riding, where trade effluents are discharged 
direct into the streams, and it would be interesting to 
us to have on our notes from what sources these trade 
effluents come.— 

















Premises discharging | Premises 
Trade, 4 _to streams discharging Totals. 

Untreated.| Treated. Beal x 
The Coal Trade - - - . - - - — 59 59 
The Leather Trade - - - - - - - 11 40 92 148 
Brewing, Malting, and Grain Washing - -~— - - 68 30 149 247 
The Paper Trade - - . - - - - - — 18 8 26 
Silk, Cotton, Woollen, and Worsted Trades - - - 163 314 483 960 
Bleaching - - - - . - - - - 1 13 2 16 
Wire Drawing, Plating and Galvanising - - - - | 3 34 61 98 
Chemical, Gas, and Soap Trades - - = - : 11 41 108 160 
Stone Working - - - =e: if - - - 1 41 8 50 
Miscellaneous - - - : . - = dive : 32 61 163 246 
Totalsc based es -| 290 651 1,064 2,005 





There are 87 gas and soap works where polluting liquids are produced, but are not discharged to streams. - 
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27304. Well, now, of these various sources of pollution, 
which are the more important, in regard to volume or 
in regard to excess of pollution ?—In regard to the effect 
upon the streams, there is no doubt that in the West 
Riding the woollen trades are by far the most important. 
You will see, Sir, that I have included in one group silk, 
cotton, woollen, and worsted trades. I have been unable 
to divide these, because in so many mills woollen and 
cotton industries are carried on at the same time. Goods 
are made partly of woollen and partly of cotton, and it 
is the same in connection with the silk. And you will 
also see that I have been unable to make a division between 
dye-works and ordinary woollen mills, because in York- 
shire at least the majority of the manufacturers do their 
own dyeing, and it is quite common to have, say, both 
wool washing and piece scouring and dyeing carried on 
in the same premises. I have therefore made no division 
in my report between these different processes, 


27305. (Sir William Ramsay.) You put bleaching 
separately ; do they not then do their own bleaching ?— 
No, Sir, bleaching is most generally done at a place where 
there is no great pollution from wool washing or dyeing. 
In some cases there is bleaching as well as dyeing. 

27306. They rarely bleach wool, but they bleach cotton, 
do they not ?—Yes, there are very few places where they 
bleach wool. 

27307. (Chairman.) But so far as the West Riding is 
concerned, the main difficulty arises in connection with 
the treatment of wool ?—That is the biggest pollution 
by far. 

27308. And that arises in connection with the washing 
of wool ?—That is one of the greatest pollutions, in 
polluting character, but not in quantity. The quantity 
of polluting refuse which comes from actual wool washing 
is very small indeed, compared with the quantity which 
comes from piece scouring, the scouring of the goods after 
they are woven, or their dyeing, but it is of a vastly more 
polluting character. 

27309. And that is really one of the most difficult 
effluents to treat ?—It is. 

27310. It is, I believe, in almost every case treated 
So as to withdraw from it the grease, as far as it pays 
to do that 7—Yes. i 

27311. And that is done, is it not, mostly by what 
are known as seak tanks ?—That is what they are called 
in the West Riding; I believe in Lancashire they are 
called sap pits. 

27312. But in Yorkshire they are known as seak 
tanks ?—Seak tanks. 

27313. And the object of these tanks is to remove 
part of the grease from the wool-washing waters ?—Yes. 

27314. These seak .tanks have been in operation for 
many years in certain mills ?—They were reported on, 
Sir, by the previous Commission, in 1867 or 1868. They 
were in use then. 

27315. And the main object. with which they use them 
is not the purification of the effluents, but to obtain as 
much grease as it will pay to withdraw from these waters ? 
—That is so. The effluent is still very polluting after 
the removal of this grease. 

27316. Now in the West Riding certain mills have 
been in advance of others, and have endeavoured, have 
they not, to purify the waste waters from the seak tanks ? 
—I am afraid, Sir, I have not got any good instance to 
give you of the effective purification of the effluent from 
seak tanks in connection with wool washing. It is a 
very difficult effluent to purify ; it is very full of dissolved 
organic matter, and, as a matter of fact, I do not think 
I can refer you to anything better in that connection 
than is mentioned in this report of November last on 
the treatment of wool-washing refuse, where the effluent 
from the seak tanks for wool washing is simply filtered 
through cinder filters ; and the final effluent, as you will 
see from the analysis, is still a grossly polluting liquid. 

27317. Is there not any settlement in some cases before 
filtration:?—Settlement is part of the process of the grease 
recovery. There is described in this report a preliminary 
settlement of the suds from the wool washing to get rid 
of sand. Then the suds are treated with sulphuric acid 
to separate the grease in the form of fatty acids. These 
are deposited in the seak tanks in the form of a sludge, 
and the acid liquid which is separated in the seak tanks 
is run on to filters and filtered. 
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27318. Direct ?—Yes. 


27319. Does not this supernatant liquor also contain 
certain matters in suspension which can be settled when 
treated by precipitants ?—No, Sir, the grease which is 
separated entangles all other matters in suspension, and 
they go down with what is called magma, the greasy 
sludge, and all matters in suspension can be thoroughly 
removed from a seak tank effluent by filtration through 
cinders. 


27320. (Sir William Ramsay.) I suppose the stuff 
consists very largely of organic salts of potash, does it 
not ?—They are there in great proportion. 


27321. (Chairman.) I suppose the cases are few, if 
there are any at all, where the wool washing water is 
discharged into the stream without first extracting such 
portions of the grease as would pay to be extracted ?— 
I cannot remember any, Sir, now. There were up till 
quite recently several cases. 


27322. We may limit our attention, therefore, to the 
water which flows from the seak tanks —Yes, Sir, pretty 
fairly. 


27323. And you say in certain cases that effluent passes 
over filters ?—Yes. 


27324. Well, now, what sort of purification is obtained 
by that process ?—Simple straining, with the filters that 
are provided. They are always, I, may say, too small 
to act as anything but simple strainers. 


27325. Then it is not that the process is ineffective 
but that it is insufficient ? If the filters were of sufficient 
area, would you expect to find considerable improvement 
in the effluent ?—I see nothing, Sir, to prevent the 
biological purification of these effluents on filters ; in 
fact, the Commission is no doubt aware that the acid 
effluent from the Bradford sewage works has been purified 
on biological filters. That is practically the same kind 
of effluent as comes from the seak tanks in the case of 
wool washing. 


27326. Only largely mixed with domestic sewage ?— 
It has been largel'y mixed with domestic sewage. 


27327. That modifies the problem, does it not ?—It 
is much less polluting than the ordinary seak tank effluent 
from the washing. 

27328. But in the case of the effluents from the seak 
tanks, what sort of results have you been able to note 
from filtration ?—Simple straining, Sir. , 

27329. Then what is the result ? Is the final effluen 
still greatly polluting ? What is its character ?—Very 
polluting indeed, much worse than ordinary sewage. 

27330. What is its character ?—It is a straw coloured 
clear liquid, acid in reaction, and containing large quanti- 
ties of organic matters in solution ; but from a good seak 
plant with proper filters containing next to no matter in 
suspension. 

27331. (Sir William Ramsay.) Are those organic 
matters fermentable ?—Not so long as the liquid remains 
acid, and I cannot say that I have made any experiments 
as to the neutralising of them, but it is quite evident, 
I think, from the character of them that they would 
be fermentable when neutralised. 

27332. When mixed with sewage they certainly appear 
to ferment ?—They do. 

27333. Would it not be necessary to mix them with 
sewage in order to get fermentation to start ?—I do not 
think so, Sir, judging from the experience of Bradford, 
if the acidity iskept down. The acidity would probably 
require to be at least nearly neutralised. 

27334. (Chairman.) You have told us that as a rule 
the filtration is ineffective, because of the ‘small area 
of the filters. Have you any case at all where seak tank 
effluent has been treated so as to produce a final effluent 
which may be considered satisfactory —Not from wool 
washing ; not one. 

27335. Although you are unable to mention any case 
where that has been successfully accomplished, do your 
own experiments, and does your own opinion, lead you 
to the belief that it is possible to bring about that result ? 
—I have no dovbt it would be possible, but it would be 
exceedingly expensive, because of the very strong char- 
acter of this seak tank effluent, and the very great amount 
of organic matter present init. If you take the effluent 
from the acid precipitation of the Bradford sewage, it 
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is found much more difficult to purify than any ordinary 
tank effluent from sewage works. This liquid that you 
are now speaking of from the seak tanks would be very 
much worse than the acid effluent at the Bradford sewage 
works. 

27336. Well, then, the position is this. Here is an 
effluent flowing from a great many sources which is very 
polluting, which at present has not been effectively 
purified. Can you suggest to us any process by which 
it would be possible to avoid the pollution from that 
source ?—I feel quite certain, Sir, that this liquid could 
be effectively purified by bacteriological processes, by 
percolating filters, but it would take more filtration than 
any ordinary sewage would take. | 


27337. And you suggest that it could only be done 
at such impracticable cost as to make it in effect im- 
possible ?—Well, I shouldnot like to say that, Sir, because 
I have not made any estimate of the cost, and I have 
no experiments to guide me in that. 


27338. In fact, no one in the West Riding has yet 
carried out a purification plant by percolating filtration 
which has enabled you to see satisfactory results ?— 
That is so, Sir. 


27339. Nor has your Board itself made any experiments 
in this direction ?—No, Sir. There have been experiments 
made. For instance, one or two of the manufacturers 
discharged this acid seak tank effluent from wool washing 
through filters of limestone, with a view of first neu- 
tralising the effluent, and then getting some biological 
purification, but these experiments were not satisfactory. 
In fact, they only led—and this, perhaps, answers another 
question of Sir William Ramsay—to the putrefaction of the 
effluent, and it was found very much better to allow the 
grossly polluting acid effluent to be discharged into the 
stream by degrees, than to have it passed through a 
limestone filter, and be discharged in a_ putrefactive 
condition. 


27340. Then would the fact of neutralising the acid 
by other means produce the same objectionable result ?— 
Unless the liquid were further purified.* 


27341. Well then, there is the fact that a considerable 
amount of the pollutions of the West Riding are due to 
seak tank effluent, and at present you are unable to refer 
us to any case where it has been satisfactorily treated ?— 
That is seak tank effluent from wool washing. I want 
you to make a clear distinction in your mind between 
that from wool washing and that in the case of piece 
scouring 


27342. Piece scouring is much less objectionable ?— 
Much less. 


27343. And much weaker ?—Yes, what is present 
is much more easily removed. 


27344. (Sir William Ramsay.) Is it) not ordmary 
soap ?--It is ordinary scap, and nearly all soap and 
grease. 


27345. (Chairman.) It is what arises from the washing 
of wool which has been previously washed ?—That is so 
in effect ; yes. We have now some very excellent works 
in the Riding for dealing with the suds from piece scouring. 
I have sent in to-day two extra reports. One of them, 
unfortunately, is not completed; the analyses are not 
added; I will have to send them afterwards. 


27346. What are the Hopton Mills, Mirfield ?—They 
have piece and yarn scouring and dyeing. 


27347. They have seak tanks ?—Yes. 


27348. They withdraw the grease ?—They withdraw 
the grease. 


27349. Then they pass the effluent from the seak tank 
into certain settling tanks ?—Yes, along with what are 
known as washing-off waters ; that is the final washings 
from the scouring of the pieces. 


27350. And from these settling tanks the effluent passes 
on to filter beds. Are they percolating filters ?—They 
are used continuously ; there is no special form of dis- 
tribution. There is a fine layer at the top of the filter 
which aids in the distribution of the liquid. 


27351. In this case your Report tells us that the results 
have been excellent ?—Yes, that is from the piece and 
yarn scouring. 


EVIDENCE : 


27352. Then with a proportionally increased area of 
filters, would it not be likely that you would get similar 
results in connection with wool scouring ?—The area of 
the filters would have to be enormously increased, the 
liquids are so totally different. May I put it this way, 
Sir, that all the solids that are present, all the polluting 
solids that are present in this effluent from piece scouring, 
are easily removed by chemical precipitation and filtration, 
but it is not so with the solids present in the wool- 
washing suds. You can remove the grease by chemical 
precipitation and filtration, but you still have remaining 
large amounts of dissolved organic impurities. 


27353. Then effluents from piece scouring do not offer 
the same difficulties ?—They do not. 


27354. They may be satisfactorily treated ?—Certainly. 


27355. But at present those from the original wool 
washing are a difficulty ?—A very great difficulty. 


27356. And no means has yet been found of treating 
them satisfactorily ?—No. 


27357. Has your Board undertaken, or is it likely to 
undertake, any laboratory or other experiments, with a 
view to solving this particular difficulty ?—-l think, 
perhaps, the Board might have done more in that direction 
had it not been for the fact that the Commission was 
understood to be taking the matter up, because it does 
not really come within the scope of the work of the Board. 
As you are aware, Sir, the Board has undertaken ex-. 
periments, some little experiments, in the treatment of 
trade refuse, but it is quite beyond the legal scope of our 
work, 


27358. But is it not possible for your staff, in connec- 
tion with your experience in the laboratory and in connec- 
tion with these various works, to suggest lines of experi- 
ments?—Oh, quite, Sir, and we do that. I am daily 
talking over the principles upon which purification 
works should be constructed with manufacturers, and 
with engineers employed by them, but I think my Board 
would find it difficult to expend money upon the construc- 
tion of works. They have in one case. A report that 
I sent in upon the treatment of brewery refuse was 
based upon experiments which we ourselves carried out, 
a small sum of money having been granted to me for 
making experimental filters, but I think it is very doubtful 
whether we have any power to do that legally. 


27359. I gather rather from what you said that some- 
one—your Board or manufacturers—expected that this 
Commission was going to make experiments in this 
direction ?—That isso. I myself would have urged upon 
my Board strongly that it was their duty, if they could do 
it legally, to carry out experiments in dealing with these 
various liquids as a guide to the manufacturers. Put 
I have talked it over with the Ohairman, and agreed 
with him that, as the Commission were expected to take 
up this matter and make experiments, as they have done 
in the case of the distillery refuse, it was much better 
to leave the matter with you. 


27360. And you suggest that this is one of those diffi- 
cult problems which this Commission might advantage- 
ously take up ?—Decidedly. 


27361. Are there in your district any associations of 
manufacturers who would be likely to assist the Com- 
mission in this matter of experiments ?—Are you dealing 
with wool-washing alone, Sir ? 


27362. Yes; yarn-washing and piece-scouring effluent, 
you tell us, can be practically dealt with 7—Yes. 


27363. But the other one is a difficult one to deal with, 
and as yet you are unable to refer us to any case where 
is has been satisfactorily dealt with. Therefore, it is 
suggested somebody should study the matter ?—Yes. 


27364. Now, have you any association of manu- 
facturers who would be likely to respond to a call by 
this Commission to expend money under our guidance for 
the purpose of finding a solution ?—I can only suggest 
the big wool combers’ syndicate, Wool Combers, Ltd.; 
Bradford, and I may say in connection with them that 
the Rivers Board is calling their attention to two very 
gross pollutions which arise from works of theirs, and 
with which they will have to deal, so that I should think 
they will quite be in the mind to welcome any experi- 
ments that you might like to carry out on their works ; 
and I may also add that their chemist, Mr. Walter Leach 


_ be admitted into the stream ?—~That is so, Sir. 


OOO 


ROYAL COMMISSION ON SEWAGE DISPOSAL. 


—no doubt you know him personally—is a most excellent 


man to watch these experiments for you, or to assist 
you in them. 


27365. You suggest to us that it might be useful to 
us to approach that company ?—I do. 


27366. But is there not apart from that company, 
some association of manufacturers in your district ?— 
There is the Mill-Owners’ Association with which the 
Commission has made acquaintance, but they have done 


nothing, absolutely nothing, so far as I know, towards 
evolving methods of purification. 


27367. They have limited themselves to defending 
cases, and getting off their members on technical points ? 
—That is so. They have done no work towards purifi- 
cation of refuse, so far as I know. 


27368. There is such an organisation, and it might 
possibly be worth the while for this Commission to com- 
municate with them ?—Yes, they could no doubt arfange 
for the Commission for certain mills where experimental 
works could be carried out. 


27369. Would that Association be a body to give 
evidence on the legal aspects of the question which Mr. 
Atter referred to ?—I should think they would like to 
be heard. Mr. Mills is their solicitor. 


27370. I should think it is exceedingly likely that they 
would not only like, but expect to be heard ?—I think 
so, Sir. 

27371. (Sir William Ramsay.) Would you expect 
that the Associated Dyers, the body you mentioned 
before, would also like to be heard ?—I think they would. 
I mentioned Wool Combers, Ltd. I do not know whether 
they would like to be heard on the legal question, but 
I am sure they would be interested, and would welcome 
any assistance that they might derive from the experi- 
ments of the Commission. At these two mills of which 
I spoke there is ample room and opportunity for these 
experimental works to be set up. 


27372. (Chairman.) We might pass on now, Dr. 
Wilson, so far as I am concerned at least, to another 
source of pollution—that arising from coal washing in 
the West Riding ?—Yes; that, Sir, I suggest you should 
deal with along with the spent gas liquor, because now, 
at least within the last ten years, the two things occur 
very much together. 


27373. Washing of coal arises in connection with the 
burning of coal in close vessels for producing coke ?— 
That is so mostly. 


27374. Then the evil arising from the discharge of 
coal-washing waters has been largely reduced, has it 
not ?—Very greatly. 


27375. In some cases the water is used over and over 
again, and there is very little effluent, and in other cases 
the effluent has been so far purified that it can properly 
If you 
will look at the Table you will find that every one of the 
fifty-nine coal-washing premises has its refuse treated, 
and there are only quite a few, not more than half-a- 
dozen, places where we have often to complain of the 
pollution by coal-washing refuse, because now the colliery 
proprietors recognise that they can deal with this coal- 
washing refuse readily. 


27376, (Sir William Ramsay.) How is it done; 
would you mind explaining ?—Simple settlement, Sir. 


27377. Not filtration ?—In a few, a very few, cases 
they do filter finally, but they are very few. 


27378. (Chairman.) In some cases they pump the 
effluent after settlement on to spoil banks, do they not ? 
—In one or two cases they do. 


27379. And it filters down through those ?—Yes. 


27380. They have also filters of the ordinary kind 
in some places ?—In one or two cases. I can remember 
two cases. 


27381. And what sort of effluent results ?—Of course, 
it is an effluent which contains a good deal of inorganic 
matter in solution. It is hard, but it is quite clear and 
bright, and produces no visible effect upon the stream. 


27382. It is not putrefactive ?—Oh, not in the least ; 
there is no dissolved organic matter in it at all. 
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27383. Then the evil arising from that source has been Dr, H. Mac- 
greatly reduced ?—Enormously, and I should like to /ean Wilson. 


add there, Sir, that it has been greatly reduced to the 
great profit of the colliery proprietors. 


27384. Has this change which has taken place been 
largely due to the action of your Board ?—I think en- 
tirely, Sir, and, if I may say so, to the education of the 
colliery owners to the fact that it is to their profit to stop 
the pollution. 


27385. This was at one time a serious source of pollu- 
tion ?—Oh, enormous. There are places in the Riding 
—I am afraid I have not the exact figures, but you may 
take it that something like 100 to 200 tons of coal a weck 
were discharged into the streams from individual collieries, 
coal which they now recover. 


27386. (Mr. Tatton.) Do they not use the water over 
and over again; has not that reduced the volume ?— 
That has had a great deal to do with stopping the pollu- 
tion. In all new washers they arrange to pump the 
water over and over again. They do not need clean 
water, what we should call clean water, for washing the 
coal. I think I have described it in one of these reports, 
Sir; it is a process of dividing the real coal from the 
shale and stone, because of the different specific gravities, 
so that even dirty black water full of fine coal is good 
enough for the purpose. I should like the Commission 
to take a note of this, that even in any colliery where 
they say they use the water over and over again it is 
my experience that there always comes a time when 
there is a discharge, and it is absolutely necessary in my 
opinion that there should be a sort of stand-by reservoir 
or tank into which that excess discharge can be received. 
They can go on for a week or a month pumping the water 
round and round, but a day comes when they must 
empty the washer, and they must have some place to 
put the water that is there. 

27387. (Chairman.) 
Yes, 

27388. We may take it from you that the evil arising 
from coal washing has been largely reduced, and you 
see no difficulty at all in the collieries avoiding any 
pollution from that source ?—That is so, Sir. 


A stand-by tank is required ?— 


27389. Then we pass on to what is a much more serious 
matter, the question of the gas liquor which is produced 
in connection with collieries —That is a very serious 


.matter, and I do hope the Commission will take it up 


amongst their first inquiries. 


27390. Gas liquor is produced in connection with 
coke ovens and in connection with the manufacture of 
illuminatin, gas ?—Yes, and in other parts of the country, 
in Lanarkshire more especially, in Connection with blast 
furnaces. These are the three sources. 


27391. The three sources, but the two apply mainly 
to the West Riding ?—To the West Riding, yes. 


27392. So far as the manufacture of gas is concerned 
that does not trouble you very much, because the effluents, 
such as they are, are discharged as a rule into the sewers ? 
—That is so, Sir. In the majority of the gas works in 
the West Riding the gas liquor is stored and sold to 
chemical manufacturers. Mr. Brotherton, who appeared 
before you, is one of the chief of these, and he deals with 
the gas liquor from a large number of small gas works. 
That is so generally with regard to illuminating gas. 


27393. It is simply the effluent from these subsidiary 
works that passes into the sewer ?—Yes. 


27394. And in most cases, therefore, no great trouble 
arises in connection with the streams from gas liquor 
from gas works ?—That is so. There is the trouble— 
I daresay you do not wish to go into it to-day—that 
arises on the sewage works which receive this gas liquor. 
That is a subject which is receiving some attention in 
the West Riding at present. 


27395. If the volume of gas liquor is large relatively 
to the sewage, certain difficulties have arisen ?—That is so. 


27396. (Sir William Ramsay.) It acts as an antiseptic, 
I suppose ?—Yes, and in certain cases—an increasing 
number of cases—the gas liquor is being subjected to a 
preliminary treatment before being received into the 
sewers, = 

27397. (Chairman.) It might be convenient if you will 
just mention to us those local authorities in your district 
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Dr. H. Mac- that have found trouble in the treatment of the mixture 
lean Wilson. owing to the relatively large volume of gas liquor, and 


which are the places ?—Rothwell Urban District receives 
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liquor has altogether upset their sewage works. Swinton 
Urban District receives gas liquor from a chemical manu- 
facturer, and they are there at present constructing works 
for the preliminary purification of the gas liquor. Brig- 
house Corporation are manufacturers of gas and discharge 
their own gas liquor into their own sewers, and they have 
constructed works for the preliminary purification of their 
gas liquor. These are perhaps the most important. 


27398. Then in those cases where trouble is likely to 
arise,can that trouble be avoided by preliminary treatment 
of the gas liquor ?—Yes, Sir. I would direct the Commis- 
sion to what has been done by Mr. J. Radcliffe, of East 

, Barnet. He has in several cases put down works for the 
preliminary treatment of gas liquor, with the result that, 
he assures me—and I have seen reports from the surveyors 
of the authorities he refers to—that the gas liquor so 
treated has not caused any difficulty at the sewage works, 
but, as a matter of fact, seems to aid in encouraging bac- 
teriological life, in increasing the numbers of organisms 
that are found in the mixed sewage and gas liquor after- 
wards. He has reports by Mr. Otto Helmer to that effect. 


27399. What is being done by those local authori- 
ties, of which you gave us the names just now, with a 
view to doing away with the difficulties 7—At Rothwell 
the gas liquor from the coke ovens gets a fairly effective 
settlement before it is turned into the sewers, but that is 
all the treatment, and the sewage works, which are com- 
paratively new, have been so disorganised that the sanitary 
authority now are applying to the Local Government 
Board for sanction to a loan which will enable them to 
carry out an extensive scheme of percolating filters. At 
Swinton the authority has called upon the manufacturer 
to put in this method of Mr. Radcliffe. At Brighouse 
they have also adopted Mr. Radcliffe’s method. May I 
also refer you to Bradford? I had forgotten this case, 
which is a very interesting one. The Bradford Gas Works 
all belong to the Corporation, and the gas liquor is all 
conveyed to chemical works which adjoin the sewage 
works. The sewage works engineer has advised them, 
T believe, that it will be impossible to admit all the spent 
gas liquor into the sewers, because it would quite upset 
any biological purification of the sewage. They are at 
this present moment experimenting; they have con- 
structed filters—percolating filters—under the advice of 
Dr. Fowler of Manchester, and on these percolating filters 
they are purifying the gas liquor. That is a most in- 
teresting thing, Sir, for the Commission, because it is the 
unmixed gas liquor that they are distributing upon these 
percolating filters. 


27400. Unmixed with sewage ?—Unmixed with any- 
thing. At first Dr. Fowler mixed it with ten times its 
volume of water from the Beck. Now he takes the filter 
effluent, and dilutes the crude gas liquor coming in to ten 
times its volume by means of the filter effluent. 


27401. (Sir William Ramsay.) From the sewage works ? 
—No, from the treatment of the gas liquor. 


27402. I see ?—He puts the crude gas liquor on the 
filter; he takes nine parts of the effluent that comes off 
and mixes it with one part of the crude effluent, and puts 
that on the filter again. 


27403. (Mr. Tatton.) Was the Beck water polluted, 
or was that a fairly clean stream ?—It was fairly clean 
water he was using in the first instance. 


27404. (Chairman.) But I suppose your experience, 
and also Dr. Fowler’s, was that dilution of some sort 
is necessary ?—Certainly. 


27405. Before it went on the filters ?—I may say I did 
not believe Dr. Fowler to start with, that even with this 
ten times dilution he could get any effective purification 
through a percolating filter of this liquid. 


27406. And he has ?—He has. I believe his claim is 
that he has reduced the oxygen required by 75 per cent. 
by this method. 

27407. Effluents coming from the gas liquor are effluents 
that absorb oxygen to a very large degree ?—Oh, tre- 
mendously. Two or three hundred parts per 100,000. 


27408. (Sir William Ramsay.) Is that due to bacterial 
action or to some chemical ?—It is due to the bacterial 


MINUTES OF EVIDENCE : 


action. The number of bacteria in the filter effluent is | 
enormously greater than in the liquid that goes on to the 
filter, and the action does not take place until the filter has 
been ripened by the addition of some organic matter, such 
as sewage. He has had such a filter going for I think 
two years in Manchester, at Bradford Road Gas Works, 
Manchester, and there I believe he constructed a filter 
with the material which he took from the Davy Hulme 
filter beds already ripened. In the Bradford experimental 
filter he took the material, and ripened it by adding, I 
think, weak urine for several weeks, until nitrates appeared 
in the effluent, and then with the filter so ripened, and 
evidently containing bacterial life, he begun to treat a 
weak solution of the chemical refuse, gradually increasing 
itin strength. It is a most interesting experiment. 


27409. (Chairman.) But would not that point to the 
advantage of diluting the gas liquor with sewage ?7—It 
would, Sir. 


27410. Where it is practicable todo so ?—Yes, it would; 
and it points to the fact that this gas liquor can be dealt 
with along with sewage in a proper state of dilution. If 
the prop>rtion of gas liquor is not too large, it can per- 
fectly well be dealt with mixed with the sewage. 


27411. Evidently the question of the admixture of gas 
liquor with sewage is a point of very great importance 
for us to investigate ?—It is. 


27412. To-day, perhaps, we had better limit ourselves 
tothe discharge of gas liquor effluents direct to the streams. 
In connection with this gas liquor I suppose in every case 
it is just treated for the purpose of withdrawing from the 
liquor certain valuable constituents, such as ammonia and 
tar ?—Yes. 

27413. It is only an effluent after those processes have 
been passed through ?—That is so. 

27414. After all has been withdrawn which it pays to 
withdraw, there remains still in the effluent ammonia in 
some form ?—Very little. 

27415. Not much ?—The ammonia has been distilled 
out. 

27416. There is some ?—There is; quite a trifle. 

27417. Then what is the characteristic of the final 
gas liquor such as is turned into streams ?—It is an 
exceedingly complex liquid, Sir. It contains sulphides in 
innumerable forms, phenols and sulpho-cyanides, and these 


_ are the polluting ingredients to a great extent. 


27418. Sulphide compounds :—Sulphide compounds. 


27419. And that effluent is of a very objectionable 
character ?—Exceedingly. 

27420. Not from the point of view of putrefaction, but 
from the point of view of injuring fish, and making the 
water unsuitable for the drinking of cattle, and of course 
for human consumption ?—Itis, Sir. Itis very poisonous. 
We have had a number of cases in the West Riding where 
fish have been killed and cattle poisoned by the discharge 
of this liquid into the streams. 

27421. The manufacturer or the contractor who deals’ 
with the liquors may be trusted to withdraw from them 
all that it would pay to withdraw from them ?—Not 
always. 


27422. But after all that has been done, the result is 
still extremely unsatisfactory ?—Very. 


27423. Is the volume large ?—May I refer you, Sir, to a 
very interesting paper which has just been given ? 


27424. Is that in reference to the volume ?—Yes. 
It has been given to the members of the Midland In- 
stitute of Mining Engineers, by a Mr. Theodore Kochs, 
and it is in reference to a special arrangement of the 
works for the recovery of the ammonia from the gases, 
and he goes very minutely—in considerable detail at 
least, into the quantities of liquids that are produced. 
There are tons of refuse per oven per day. From a 
plant of fifty ovens, 100 tons of effluent would require 
to be disposed of. 

27425. How many gallons per ton of coal do you think 
there would be produced ?—I think I have the exact 
figures here, Sir. 

27426. Tell me how many cases there are where they 
have coke ovens ; how many collieries are there ?—Ten 
years ago there was only one; now there are twenty- 
three. 
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27427. And that is a source of pollution that is con- 
stantly growing ?—Constantly growing and likely to 
merease, and each of them has about 15,000 to 30,000 
gallons a day of spent gas liquor to dispose of. 


27428. Each of these twenty-three ?—Yes. 


27429. That gives us about the 
for ?—Yes., 


27430. Now, what efforts have been 
that effluent ?—Very considerable. The companies have 
invariably put down in the first instance settling 
tanks to take the spent lime out of the gas liquor; that 
they have done at once without pressure at all. Then 
that has never been sufficient, and some of them have 
pumped it on to burning spoil banks. If the spoil bank 
is big enough there is no effluent ; the liquor disappears. 


27431. It is largely evaporated ?—It partly percolates 
away, and is largely evaporated. Some of them have 
turned it into old coal workings where it disappears, or 
old quarries, but there is still a large number who are 
discharging this tank effluent into the streams and causing 
great pollution. It is rather a curious fact that almost 
all these collieries where they have these patent coke 
ovens are onsmall streams, where the volume of effluent in 
some cases is nearly equal to the volume of the stream 
in dry weather, and that causes intolerable pollution. 


27432. Is the volume sufficiently small to permit of 
the consideration of a plan of evaporation, complete 
evaporation ?—We have one place in the West Riding 
where that method is adopted ; that is a method of arti- 
ficial evaporation, if I may say so, where evaporating 
furnaces are constructed. 


27433. And what has been the success of that ?—It 
has only been going now for about six months. There 
has been no complaint at all of it, and no discharge as 
tar as we know of any gas liquor. The place is the 
Hemsworth Fitzwilliam Colliery at Hemsworth. That 
method has also been adopted at places in Scotland. 
I saw one at Dalmellington, in Ayrshire. 


27434, The plant is a Scotch plant made in Glasgow ?— 
It is a Porion evaporator. I do not think it is made in 
Glasgow. The liquor is sprayed into ovens—furnaces 
which are heated by waste gases from the coke ovens. 
That is the whole system. 


volume I was asking 


made to purify 


27435. Then evidently, if it were possible to carry out 
a plan of that kind, you would have no effluents, and, 
therefore, no pollution ?—No pollution of the streams. 


27436. Yes, no pollution of the streams. One is in- 
terested, therefore, to know how far this is practical. 
Will it—I will not say pay to do it—but will the cost not 
be prohibitive ?—It is very costly. I may say that 
they have had to adopt it in the Hemsworth Fitzwilliam 
case, because the land-owner obtained an injunction to 
prevent them discharging the refuse into the stream, 
because of the damage they did, poisoning cattle and fish. 


27437. Do you suggest that you are afraid it is not 
practicable to do away with the effluent altogether by 
evaporation ?—It is evidently practicable, because they 
are doing it in this case, but it is costly. 


27438. I mean really practicable ?—They continue to 
make a profit out of their process even with this added 
cost, but it is a costly method. 


27439. Can you suggest any other way of dealing with 
this objectionable effluent. Have you any complaint 
of the evaporating process tainting the air ?—I have 
never had any serious complaints J have no doubt 
that the evaporation into the air does create a smell, 
and as you are aware, Sir, in the West Riding especially 
a colliery when set up damages the vegetation all round. 
I fear myself that the evaporation ot these liquors into 
the air is likely to increase that damage to the vegeta- 
tion, and it cannot be very wholesome tc the people 
who live near, either, but I have no great complaints 
of that. ; 

27440. It would not be a fresh nuisance; it would 
simply be an increased nuisance ?—It would be a nuisance 
in another direction ; you would get it in the air instead 
of in the streams. 

27441. But inasmuch as the air is already so far con- 
taminated that the vegetation is destroyed ?—That is so. 


27442. The harm produced by this additional pollu- 
tion in the air might not be very great ?—That is so, and 


~ 
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it would be difficult to attribute its own araount of harm 
to this additional pollution. 


27443. At any rate, nothing has reached you in the 
way of complaint from the use of such plant ?—That is 
so. 


27444. You were about to say there might be other 
ways of dealing with this ?—A great many men have been 
turning their attention to this kind of pollution. You 
have a report from myself upon the various methods that 
were in vogue at that time for dealing with it, and you have 
also a report from Dr. Grossman, of Manchester, who has 
proposed a method for purifying the refuse. Dr. Fowler, 
whom I mentioned before, has his method. Mr. Rad- 
cliffe has his method, and Mr. Kochs, in this paper to 
which I referred, has a method by which he proposes to 
lessen the amount of gas liquor by some 60 or 70 per 
cent. ; not a process of purification of the liquor, but a 
means of lessening its amount. Now, I may point out 
that, so far as is known at present, I believe I may say 
there is no known method of purifying this liquid 
sufficiently to enable it to be discharged into a stream. 
I know that Dr. Fowler claims that he can make it 
sufficiently pure to be discharged into a stream if he is 
allowed to dilute it with 10 volumes of pure water, but the 
Rivers Board has never recognised dilution as a method 
of treatment. But it can be so purified that it can be 
re-used. At these collieries where they have coke ovens, 
they have always coal washing ; they have the quenching 
of the coke when it comes out of the ovens; and they 
require water in the scrubbers to wash the gas. These 
are all processes which use up large volumes of water, and 
they can I am perfectly certain—I think you will be able 
to convince yourselves from these reports—purify this 
refuse sufficiently to enable them to re-use it in any one 
or other of these processes, and as a matter of fact some 
of the manufacturers are doing so now. 


27445. (Sir William Ramsay). Permanent disposal of 
it ?—Yes. 

27446. (Chairman). That does away with the necessity 
for completely purifying it 7—Yes. 

27447. If they can so far purify it as to consume the 
water for other purposes ?—That is done at some places. 


27448. But those places would produce an effluent the 
character of which to some extent would be influenced by 
this gas liquor ?—That is so, but if you take a typical 
colliery where they have coal washing, coke making, coke 
quenching, and recovery of ammonia by washing the gas, 
you have there a set of processes which are bound to con- 
sume water, and by sufficiently puritying the gas liquor 
the whole of it can be used up in the other processes, 
together with additional fresh water, and that is 
actually done at some of the collieries. 


27449. Then you are satisfied that the serious evil 
which hitherto has arisen from the discharge of gas 
liquors into streams can be avoided ?—I am; yes. 


27450. Will you be good enough to refer us to the 
particular places that we should visit in order to see’ 
where this has been effectively done? Yes, Sir; there 
is Hemsworth Fitzwilliam Colliery, where the process 
of evaporation is adoped. 


27451. Where is that ?—At Hemsworth. 


27452. Near Wakefield ?--Just half-way between Don- 
caster and Wakefield. 


27453. Can you give us a case where the liquor is so 
far purified as to permit of its use for other purposes 
within the same works ?—Shall I give you instances of 
every kind. 

27454. Of every kind where it would be worth our 
investigation.—There are so many instances. At Wharn- 
cliffe Woodmoor Colliery it is used up. 


27455. We do not want too many. We should like 
a few typical cases. You have given us one where there 
is complete evaporation. You have given us another 
where the effluent is so far purified as to permit of its use 
within the colliery ?—Yes, and the third one is where it 
has been disposed of by putting it on a burning spoil 
bank. ; 

27456. Yes, where is that ?—The Barrow Colliery, 
near Barnsley. 


27457. If these are the only works in which you think 
the work can be properly done, it is no use giving us others 
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where you know quite well the work is unsatisfactory ?— 
No, Sir. 

27458. There is no case where filtration has been 
satisfactory ?—None at all, Sir; there is no case. And 
I may say it is the same on the Continent, because my 
Board have sent me over to Germany to inquire there 
what was done with this refuse. 

27459. Where is the place where we should see the 


work ot Dr. Fowler ?—Bradtord Sewage Works at Frizing- 
hall. 


27460. At Frizinghall ?—At Frizinghall. 
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27461. I think we might now adjourn for lunch ? — 
Would you allow me before you finish, Sir, to suggest 
that you should see Mr. Radcliffe’s process for the partial 
purification of this refuse at St. Albans Gas Works. He 
has a small plant working there. 


27462. That is a case where gas liquor is being treated 
before mixture with sewage ?—That is so; it is so far 
treated that Mr. Radcliffe claims—and I believe rightly 
—that a similar effluent could be used for these other 
processes which occur in connection with coke ovens. 


The Witnesses Withdrew. 


Mr. THomas Munro, Solicitor and County Clerk of Lanarkshire; and Dr. Jonn T. Witson, Medical 
Officer of the County of Lanark, called in. 


Mr. THomas Munro examined. 


27463. (Sir William Ramsay) (in the Chair.) I think 
we may take it, as in the case of the other witnesses, 
that this evidence of which you present a precis, may be 
printed as part of our proceedings, and if I ask you a 
few questions to elucidate any points which you may 
wish to dwell on more particularly, that may best serve 
the purposes of the Commission ?—Yes. 


(The Witness handed in the following Statement.) 

I am a solicitor and county clerk of Lanarkshire. I 
have been in the service of the county council since 1892. 

The steps taken by the county council in the matter of 
the prevention of the pollution of the River Clyde and its 
tributaries and other streams in the county will be nar- 
rated by Dr. Wilson, the county medical officer, but Iam 
prepared to speak to anything that has taken place since 
1895 when the question was first seriously taken up by 
the county council. 

I may be allowed to state as a general proposition that 
the result of the action of the county council, so far as it 
has gone, has been to demonstrate :— 


(1) That, contrary to the generally accepted idea 
in Scotland, the Rivers Pollution Acts are capable 
of enforcement, both as regards sewage and trade 
pollutions ; but that 

(2) They call for amendment in two respects, 
VWiZit== 

(a) So as to avoid the prolonged litigation 
that certain of their provisions give rise to, and 

(6) To permit of certain pollutions (discoloured 
effluents and water from mines) being dealt with. 

I further submit that attention requires to be directed 
to the existing statutory enactments of the Public Health 
(Scotland) Acts and the Rivers Pollution Acts, because it is 
possible to construe these Acts as if there were a conflict 
in their provisions so far as relating to the obligaticns 
of the local authority to provide for the reception into 
their sewers of trade effluents. As relative to this point, 
I would mention the question of the effect of the intro- 
duction of unpurified trade effluents on sewage purifica- 
tion works, as to which the statutory enactments are 
silent and the decisions thereon vague. 

I will deal with these points seriatim, but before doing 
so I may menticn that I have read the evidence of Mr. 
A. Murray, of the Local Government Board for Scotland, 
given before the Commission in 1898, and that I agree 
with his summary of the Acts relating to the question of 
rivers pollution in Scotland, subject only to the quali- 
fication that I consider there is a difference between the 
law in burghs and counties in regard to the question of the 
responsibility of the respective local authorities to provide 
in their sewers for the reception of trade effluents. I 
refer to this matter hereafter. 

Since Mr. Murray gaye evidence only one material 
change has been made on the statutory enactments which 
he dealt with, At that time the law was that the whole 
cost of drainage or sewerage works carried out in ‘burghs, 
under the Burgh Police Acts, fell to be met by a rate levied 
wholly upon owners. By the Burgh Sewerage, &c., Act, 
1901, the incidence of taxation for this purpose is altered, 
so that, where that Act is adopted, the sewer rates now 
fall equally upon the owner and the occupier, which is 
also the statutory rule in counties. 

Mr. Murray referred to the fact that in Scotland money 
borrowed for drainage works must be repaid within thirty 
years. I mention this because it has been felt in many 
cases that this is too short a repayment period, and 


efforts have been made to have it extended by genera. 
legislation, but hitherto without success. 

My council, however, recently obtained, by Provisional 
Order, power to extend the repayment period to fifty 
years, but in respect only of works required for sewage 
purification, there being included in that term the cost of 
the actual! purification works, the land, and the sewers 
that are required to convey the sewage from the drainage 
system to the works, and the purified effluent from the 
works to the natural outflow. 

I believe that if a similar discretion were conferred on 
all local authorities there would be a greater willingness 
to deal with the problem of rivers pollution, which is 
presently retarded by the high rates which the construc- 
tion of purification works involve. 

I deal now with the specific matters first alluded to. 


1. Resulis of Litigation in Lanarkshire under the Acts.— 
Since 1895, the county council have dealt with a very large 
number of pollutions arising both from sewage and trade 
discharges. In the great majority of cases remedial 
measures were taken without the necessity of appealing 
to the courts. There have, however, been’ seven cases 
taken to court—three against burghs and four against 
private firms in respect of trade pollutions. 

The cases against two of the burghs are still proceeding, 
but at every step, sce far, the county council has been 
successful. In all the other cases final decisions, abso- 
lutely in favour of the county council, have been obtained, 
except on one point which I may, in passing, refer to, as it 
is not unimportant. It arose in this way :— 


A colliery company had been causing pollution. After 
repeated warnings an action was raised in court. Im- 
mediately before or during the proceedings the com- 
pany executed remedial works. The court found that 
there had been pollution, but, in respect of the execution 
of works (which had only been executed a few days 
before, and after all the expense of preparing tor the 
proot had been incurrea) deemed it unnecessary to issue 
an order on the defenders as the county council had craved. 

I consider that an order should in such cases be granted. 
Otherwise the result is that, in the event of further 
pollution, the council must begin de novo, which seems 
unreasonable. 

In another case now proceeding, where the judgment 
is in favour of the county council on their main contention, 
the sheriff has expressed the opinion that the expression 
“solid and liquid sewage matter ”’ has a restricted mean- 
ing, and only applies to human and animal discharge. 
This seems a wrong view, and, if it were generally accepted, 
it might make it still more difficult to successfully prevent 
pollution arising from drainage works which accommodate 
trade effluents as well as ordinary sewage 

I have said that the county council have succeeded in 
administering the acts, but they have done so under great 
difficulties, which leads me to remark on the— 


2. Amendment of the law which our experience suggests. 
(A) As regards legal proceedings —I have prepared a 
statement which I can put in if necessary to show the 
various steps of procedure that have taken place in the 
several actions in the courts in which the county council 
has been engaged. Summarised it shows that between 
courts of the Sheriff-Substitutes, the Sheriff-Principal, 
and the Court of Session the proceedings have extended 
over the following periods:—First case, Burgh of Mother- 
well, four years; second case, Westburn Colliery, three 
and a half years; third case, Turng’s Ltd (Collieries), 
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four and a half years; fourth case, Dunlop & Co., Tron 
Works, one year nine months; fifth case, Carnbroe Chemical 
Co., four years three months; sixth case, Burgh of 
Airdrie, three years five months and still pending ; seventh 
ease, Burgh of Coatbridge, three years five months, and 
still pending. 

Three main reasons have, in my opinion, contributed 
to this prolonged litigation :— 

(1) The ease with which each step can be appealed 
(competently or incompetently) from the Sheriff- 
Substitute to the Sheriff-Principal. 

(2) The permission to take any point in the process 
before the Court of Session by special case under 
Sections 11 and 21 of the Act of 1876; and 

(3) The necessity for an elaborate and fresh proof 
in every case that arises. 

I suggest as a remedy, that whether or not, as might be 
contended, the action should be taken direct to the 
Sheriff-Principal to the exclusion of the Sheriff-Sub- 
stitute :— 

(1) No appeal from one court to another should 
be allowed except on a final judgment, save only in a 
ease where a special point emerges on which leave 
to appeal is granted by the inferior court. 

(2) The procedure by special case to the Court of 
Session should be abolished, as it has, I believe, been 
practically done in England, and that, accordingly, 
appeal to that court should only be competent on a 
final judgment of the inferior court, or on a special 
point granted by leave. 

My experience has heen that the appeal by special 
case has been taken advantage of to an extent never 
contemplated, and it is for many reasons unsatisfactory. 
For instance, it is cifficult, and in some cases impossible, 
to state the whole facts of an elaborate proof, and the 
Court of Session have indicated that they will not look 
at the actual notes of evidence, but will confine themselves 
to the facts stated in the case. The result has been that 
judgments on parts only of the case have been given, 
necessitating recourse to the court again by a further 
stated case on other aspects of the question not previously 
disclosed. 

3. The experience in Lanarkshire goes, in my opinion, 
to show the necessity for the avoidance of elaborate and 
fresh proof in every case. This is now necessary not- 
withstanding that the same points may have been enquired 
into or determined in an exactly similar set of circum- 
stances. In other words, the desirability of having a 
- central authority as recommended by the Commission, 
seems to be confirmed by the experience in my county. 
Such a central authority would, under remit from the 
courts, determine all questions of fact, leaving it to the 
courts to decide legal questions, and to enforce an Order 
based on the Report of the central authority. 


B. Amendments as regards Pollutions not dealt with by 
the Acts, or as to which there is doubt.— 

(1) Innocuous Discolouration. 

This is a question for experts, but it seems to me that 
from the legal point of view the saving in Sec. 20 of the 
Act of 1876 makes it exceedingly difficult to deal with a 
pollution, a characteristic of which is discolouration. 
The fact of discolouration being present seems to imply 
the inference that the effluent is harmless, and to throw 
an undue burden of proof on the prosecutor. From the 
practical point of view also my experience has been that a 


highly discoloured liquid introduced into a stream, 


however harmless its chemical properties may be, is 
looked upon by the public as a very real and serious 
offence. I have one instance in my mind where continued 
and persistent protests have reached the county council 
against the continuance of such a pollution, and I can 
well understand and sympathise with the public, who do 
not appreciate the reasons that weighed with the legisla- 
ture in granting this exemption. 
(2) Water in the same condition in which it has been Drained 
or Raised from a Mine. 

The question of whether the exemption conferred by 
See. 5 of the Act of 1876 should be continued is again one 
of policy, but it seems to me well worthy of consideration 
whether it should not be repealed or modified. If it 
applied only to a natural outflow of the water one could 
appreciate it, but when artificial means are required to 
release the water or to divert its flow, and when in that 
process it is possible that contamination takes place, the 

_ ¢ase seems altered, and calls for reconsideration. 
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I desire now to briefly direct attention to the respective 
enactments of the Public Health (Scotland) Acts and the 
Rivers Pollution Acts in their bearing on the question of 
the reception into the public sewers of trade efHuents. 


I.—The obligation, if any, on the Local Authority to provide 
Sewers for the reception of Trade Effluents. 
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Under Sec. 103 of the Public Health (Scotland) Act,” 


1897, it is provided that the local authority shall have 
“power to construct such sewers as they may think 
necessary for keeping their district properly cleansed 
and drained.” This is clearly an enabling and not an 
obligatory provision. There is no compulsitor on the 
local authority except where it can be shown that through 
their default the sanitation of the district is not being 
attended to. It cannot, I think, be held to compel the 
local authority to construct sewers sufficient to carry off 
all trade effluents in their district. Further, there is no 
statutory enactment on this point, even in regard to 
Special Drainage Districts, formed under Sec. 122 of the 
Act, which is silent in the matter.* 

Contrasted with this, Sec. 219 of the Burgh Police 
(Scotland) Act, 1892, which applies only to burghs, 
seems to make it clear that it is compulsory to provide 
sewers capable of dealing with the whole sewage of the 
burgh, whether trade or otherwise. As Sec. 103 of the 
Public Health Act, 1897, also applies in burghs, town 
councils seem to be under two materially different codes. 

[As will be again referred to, owners or occupiers of 
works in burghs who are prohibited from joining the 
burgh sewers obtain a relief of taxation to the extent of 
three-fourths of the sewage rate. ] 

There is no authoritative decision on the point, but it 
seems to me reasonably clear if Sec. 103 is read alone 
that, in counties, there is no express obligation on the 
local authority to provide sewers for every trade that 
may exist at the time of their construction, or to lay 
down sewers to accommodate new manufactures. 

Sec. 110, however, provides that any owner or occupier 
of “‘ premises’ within the district who pays the Public 
Health General, or the Special Sewer Rate respectively, 
shall be entitled to cause his drains to empty into the 
sewers of the local authority on his complying with the 
regulations of the local authority as to the mode in which 
the connections are to be made, and provided further 
that the sewage is not of a nature to cause damage to the 
structure of the sewer, or by admixture with other sewage 
therein to cause a nuisance. 

By See. 120 the local authority may compel the owner 
of a distillery, manufactory, or work without a sufficient 
drain, to connect with any sewer brought within 100 
yards of such distillery, ete. , 

By Sec. 112 the owners or occupiers of distilleries, 
manufactories, or other works are compelled, wherever 
possible, to provide means for the reception of the refuse 
of such works so far as offensive, or injurious, or dangerous 
to health, or to use the best practicable means for render- 
ing the same inoffensive or innoxious before discharging 
it inte any river, stream, ditch, sewer, or other channel. 

It is difficult, on a construction of these several sections, 
to say exactly what is the position of the local authority, 
and whether they import any obligation on the local 
authority to provide sewers sufficient for every manu- 
factory within their district. 

It seems reasonably clear that there is no okligation— 
at least none that can be enforeed—on the local authority 
to lay down sewers that will accommodate every manu- 
factory within the district, or that they must construct 
new sewers to suit the requirements ot works that may 
be established subsequent to the laying down of the main 
scheme. 

On the other hand, a difficulty obviously arises where a 
manufactory which produces an unobjectionable effluent 
desires to have the same accommodated in an existing 
sewer, and is prepared to convey the effluent to such 
sewer and to make the proper connection. If the capacity 
of the sewer is sufficient to carry the effluent, there can 
be no difficulty—the connection must be afforded. But 
if the sewer is too small, can the local authority be com- 
pelled to enlarge it or to construct a new sewer ? Either 
course might result in an expenditure that would be pro- 
hibitive. A!l the provisions of the Act of 1897, with the 


* Looking to the peremptory terms of Section 15 of the 
English Public Health Act, 1875, [I doubt whether the 
decisions that have turned on that section would be followed 








- in counties in Scotland. 
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single exception of Sec. 110, infer that there is no obligation 
on the local authority in such circumstances. Sec. 110 
does, however, especially as it proceeds on a reference to 
the obligation to contribute to the rates, infer that there 
is a reciprocal right to obtain facilities. 

Sec. 110 of the Act of 1897 has, however, to be contrasted 
with the provisions of Sec. 7 of the Act of 1876, which 
expressly allow a local authority to retuse admission of 
ivade effluents to their sewers where these are only 
sufficient for the requirements of their district. 

The Courts stem to read the Act of 1876 into the Public 
Health Acts, but the point as to whether the Public Health 
Act might not reasonably be said to stand by itself as 
regulating the rights of ratepayers in relation to the means 
which the local authority should provide for their accom- 
modation is not free from doubt. 

In any case, the two Acts seem capable of being inter- 
preted as expressing two different and conflicting views 
of the Legislature, and the point should accordingly be 
made clear. 

This could be done by expressly enacting either :— 

(1) That the local authority should have the power 
to refuse to accommodate trade effluents which their 
sewers, as constructed for the ordinary requirements 
of their district, are incapable of accommodating ; or 

(2) That they should only be bound to receive 
such effluents on payment of an adequate return 
for the extra expense caused over and above what 
the ordinary requirements of the district call for, 

In this connection the provision of the Burgh Police 
Act, relating to abatement of taxation where facilities 
cannot be afforded to individual owners or occupiers of 
public works may be again referred to as showing another 
aspect of the mind of the Legislature. 


Il.— Effect of Trade Effluents on Sewers and Sewage 
Purificatio.. Works, 

I think it right also to direct attention to an apparent 
difference between the provisions of the Public Health 
Acts and the Rivers Pollution Act in regard to the right 
of the local authority to refuse admission to the sewers 
of an injurious effluent. 

Sec. 110 of the Public Health Act, 1897, only prohibits 
this if damage can be proved to the “ structure ”’ of the 
sewer, or if a nuisance is caused by the admixture of the 
effluent with the other sewerage. It is difficult to conceive 
circumstances in which nuisance could be proved. 

Damage to the structure of the sewer would only occur 
in rare cases. On the other hand, Sec. 116 gives a wider 
discretion to the local authority, while Sec. 7 of the Act 
of 1876, as interpreted by the Courts, and Sec. 233 of 
the Burgh Police Act, 1892, gives them reasonably 
adequate protection in that. matter. 

My remarks as to the apparent conflict in regard to the 
obligation to take in trade effluents apply eqv lly to this 
aspect of the question, and show the necessity for an 
amendment of the law, which will bring about uniformity. 
It seems to me that on both points the law calls for amend- 
ment and codification. 

The only other point I desire specially to refer to is the 
effect of trade effluents on sewage purification works. 
‘This is specially important in a county such as Lanark, 
where the system ot purification generally adopted is 
based on bacteriological principles, and consists of pre- 
liminary treatment in tanks tollowed by filtration. Works 
of this nature have been put down as being best suited to 
the ordinary requirements of a number of special drainage 
districts. In such districts, however—as Lanarkshire 
is an industrial county—there may be manufactories 
which produce an effluent which-if introduced into the 
sewage works would at once destroy or seriously impair 
their efficiency. It seems reasonable that this should not 
be permitted ; therefore any amendment of the law should 
make it clear that protection is to be afforded to sewage 
purification works as well as to sewers. It need not be 
pointed out that in the generality of cases the damage 
to purification works would be much more serious than 
to sewers if a deleterious effluent were allowed to be 
introduced into them. 

The Commission may desire to haye a note of the 
decisions in the Scotch Courts on the subject of rivers 
pollution. I have prepared such a note of the more 
'mportant cases known to me, and will hand it in if desired. 


27464, You think the Rivers Pollution Acts may be 


enforced both as regards sewage and trade pollutions, 
but that they call for amendment so as to avoid the 
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prolonged litigation that certain of their provisions give 
rise to. Could you enlarge upon that point as_ regards 
the prolonged litigation ?. Do you not find that cases 
can be brought quickly to trial ?—Cases can be brought 
quickly to trial, Sir, but once brought to trial the Acts 
permit of dilatory pleas which are largely taken advantage 
of for the obvious reason that local authorities and other 
offenders, to put it quite frankly as they have done, 
prefer to spend a certain amount per annum in legal ex- 
penses rather than be put to the serious capital expense 
of putting down preventive works. It is a well-known 
fact, especially as regards certain local authorities, for 
whom | have some sympathy looking to the great capital 
cost involved in laying down purification works, that if 
they can have the thing delayed by litigation they take ad- 
vantage of every step which permits them to carry on their 
proceedings. That has been our experience in Lararkshire, 
and while we have succeeded in practically every case 
which we have brought, it is quite opvious, from the short 
summary which I give here, and also from the particulars 
which I can furnish if necessary, that something requires 
to be done to prevent the opportunity which is now 
aiforded of unnecessary and prclonged litigation in regard 
to matters which are obviously and rotoricusly ones 
which could quite easily be settled with more expedition. 


27465. Might I ask you, as regards Scotch legal pro- 
cedure, after a case has been tried before the Sheriff- 
Substitute is evidence again taken before the Sheriff- 
Principal ?—No; the evidence is not again taken before 
the Saeriff-Principal. 


27466. Nor again at the Court of Session ?—Nor again 
at the Court of Session. The real: point that I draw 
special attention to is the facility with which cases can be 
taken from the Inferior Court, that is the Sheriff-Substitute 
or the Sheriff-Principal, to the Superior Court by special 
case. There is nothing to prevent the defenders at every 
stage of the proceedings going to the Court of Session, 
and saying: ‘‘ We want ar opirion on this particular 
point.’’ That, of course, can be carried to an absurd 
excess. Every single point in that litigation, however 
worthless it may be, and however much the Court of 
Session may say that it thinks it worthless, the defenders 
may bring to the Court of Session at every stage compe- 
tently by special case and also incompetently by marking 
an appeal in common form. We have had cases where 
such appeals have been taken and then withdrawn just 
before hearing in the Court of Session. The expense to 
the appellants is only a few guineas and often several 
months delay is occasioned. My suggestion is that the 
matter should be dealt with as an ordinary litigation, 
subject to this, that there should be no appeal from the 
Inferior Court to the Superior Court, except on a final 
judgment, with this exception, which is a relaxation in 
favour ot the detenders, that it there is any point of 
importance, such as a point that has emerged for the 
first time in this class of litigation, where the Inferior 
Court thinks it reasonable thet the deferders should get- 
apn opinion from the Higher Court, they should be allowed 
to appeal by leave on that particular point otherwise 
that the case should be disposed ot in all its stages by 
the Interior Court, and an appeal should only lie to the 
Higher Court when a final judgment hes beer given by 
the Lower Court. } 


27467. Then, if I urderstand you rightly, at each siage 
of the proceedings it is possible to appeel to the Higher 
Court ?—That is so under the Acts, and it has. been 
our experience. Cases have been taker at almost, ever 
stage. For instance, a case that is pending against two 
of the Burghs, Airdrie, and Coatbridge, has been before 
the Sheriff Substitute on several occasions, or before. the 
Sheriff-Principal, specially appealed on a particular point 
to the High Court, judgment given in our favour, remitted 
back to the Sheriff-Substitute, disposed’ of by bim in eur 
favour, appealed to the Sheriff-Principal, disposed of by 
him in our favour, and now is under appeal to the Court. 
of Session on a special case. That can go on ad infinitum. 


27468. Can you tell us whether that is possible in 
England ?—Well the same provision, as regards a special 
case is apparently competent in England as it is in Scot- 
land, but I understand that under certain court regula- 
tions, the stated case has been practically abandoned in 
England. An English lawyer would be able to give a 
more authoritative opinion on that, but I understand 
that it is the fact that the stated case is not so well known 
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in England as it is in Scotland. Possibly the cases we 
have had have been exceptional ones where the local 
authorities whom we are proceeding against, in view of 
difficulties which I will refer to afterwards, namely, the 
cost of the works, do not wish to incur the heavy ex- 
penditure, especially when they consider that matters 
are somewhat pending as regards the best means to be 
adopted for purification, and they are trying to hang 
matters up so as to avoid the expense which they expect 
they must ultimately be put to, and for that reason they 
take edvantage in the most astute way of every loop-hole 
which the Acts give them to delay a final judgment. 
Thus in one case three months delay was gained by an 
ordinary appeal being taken from a decision of the Sheriff- 
Principal to the Court of Session. This was dismissed as 
incompetent and the defenders then appealed on the same 
point by special case. 


27469. Could you give us any idea as to what sort of 
points are referred to the Higher Courts ?— Well, yes, 
Tcould; but Dr. Wilson, perhaps, could give the points 
better than I can. 


27470. Take any one or two ceses, and give us an idea 
of the sort of points they are ?—One point in Airdrie and 
Coatbridge was whether a stream was really a sewage 
drain or sewer. That was one point. Another point 
was whether they had a prescriptive right, and also 
whether a local authority could be held to be “ causing 
to fall or flow or knowingly permitting to fall or flow,” 
sewage, inasmuch as the sewage was being contributed 
by persons who, they alleged, had a prescriptive right to 
put it in. Another point was whether domestic sewage 
and trade sewage had to be distinguished. Another that 
a “ditch” was not a “stream.” Appeals have been 
taken against orders of the Sheriff allowing a proof, 
remitting to'a Reporter, dismissing the case on the de- 
fenders’ failure to appear, and allowing the County Council 
the expenses of a proof, where no order was granted. 


27471. You mention that here ?—And questions of 
expenses; questions of remits to engineers, and the 
right of the county council to prosecute instead of the 
district committee, which we have in Scotland; every 
conceivable point that occurs to an astute lawyer who 
may know perfectly well that there is no foundation 
for his case, but who uses the special procedure to delay 
matters. I am dealing with the question generally, 
because as regards the cases with which we have had most 
difficulty, namely, pollution from local authorities, it is a 
notorious fact that all the burgks that we have gone 
against are in fact polluting, and nobody will deny it, they 
are doing nothing, it is an obvious fact, but they are taking 
advantage of everything ; they can appeal in fact on every 
single point, even a step of procedure ; e.g., whether the 
Sheriff was right to allow expenses at a certain stage, 
they can appeal that to the High Court. I also suggest, 
as possibly worthy of the consideration of the Commission, 
whether there should be in Scotland even the possibility 
of taking a case before the Sheriff-Substitute, and also 
on an appeal to the Sheriff-Principal. That is to say, 
in Scotland we really have three courts. I do not know 
what the law of England is, but I imagine the County 
Court in ‘England is a Court of Summary Jurisdiction 
with appeal to the High Court; there are two courts 
in England, and three in Scotland. [am not sure about 
the English law, but I should think that is so; we have 
thus three courts in Scotland as against two courts in 
England. Now there are many cases in Scotland where 
questions that are more ministerial than legal are directed 
to be sent to the Sheriff-Principal rather than to the 
Sheriff-Substitute and I suggest that it is worthy of 
consideration whether as proceedings under these Acts 
are more an inquiry than a legal proceeding it might not 
be sufficient, if the Sheriff-Principal was ordained to take 
the case, in the first instance, to the exclusion of the 
Sheriff-Substitute. That would save one court in Scot- 


land. 


27472. Would not that be very unusual ?—It would 
be unusual in a question of pure litigation; it would 
not be unusual, but rather according to precedent in a 
question of inquiry more than litigation. 


27473. What area does the City of Lanark compre- 
hend? Is the City of Glasgow under special conditions ; 
it has its own Sheriff-Substitute, I know ?—The Sheriff 
-of Lanarkshire is also the Sheriff for the City of Glasgow. 
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27474. But not the Substitute ?—The Substitutes are 
the same. There is in Lanarkshire one Sheriff-Principal 
with four or five Substitutes, each Substitute having his 
own particular district My evidence deals exclusively 
with the County of Lanark; exclusive of the City of 
Glasgow. 

27475. (Colonel Harding.) 
the City of Glasgow. 


Exclusive ?—Exclusive of 

27476. You have no authority over the City of Glas- 
gow ?-—No, we have nct, because Glasgow is at the 
bottom of our jurisdiction. The river enters Glasgow 
from us, therefore we would have no jurisdiction against 
Glasgow. If Glasgow had been above our jurisdiction 
then we would have jurisdiction over Glasgow in respect 
that we might be able to call upon Glasgow to cease 
polluting. 

27477. (Chairman.) Does your jurisdiction com-* 
prehend practically the Clyde and its tributaries ?— 
Yes. 


27478. And no other river ?—No; a very, very small 
portior ot the courty drains irto the River Tweed, but 
we comprehend the Clyde ara its tributaries, and Lanark- 
shire is to that extent on another aspect of the question, 
somewhat unique, because the county council being the 
authority for practically the whole of a watershed, is in 
a position to deal with the question of pollution in a way 
that comparatively few other county councils in Scotland 
are. The county council themselves are not polluters 
and, cannot be because they are not directly the sanitary 
authority. They are, therefore, in the position of being 
able to call upon the burghs which are outside their 
jurisdiction to cease pollution, and they are also able to 
call upon—although it may seem rather strange—what. 
are known in Scotland as the district committees, who 
are the sanitary authorities in counties, also to cease 
pollution. The district committees are partly composed 
of local members of the county council and partly of 
representatives of the parish councils. 


27479. Then below Glasgow, of course, it ceases to 
be Lanarkshire ?—It ceases to be Lanarkshire. Well, 
there is a very small portion of Lanarkshire below 
Glasgow, an entirely detached portion of the county, 
called South Govan, which need not enter into the question 
at all. It is a small area, but you may practically say 
we have no concern with the City of Glasgow or any area. 
below Glasgow. Glasgow Corporation are an authority 
by themselves, they have special Acts of Parliament, 
as the Commission are aware, and the only connection 
that we have with Glasgow is this, that our action to some 
extent has been prompted by the fact that we know 
the great expense to which Glasgow is going to on the 
question of river purification, and we also know the 
right, that Glasgow, as the local authority, will have 
to call upon all the upper authorities to purify, and we 
are really taking action in advance of what Glasgow 
would inevitably do if we had not stepped in. I might 
also mention, as regards Glasgow that a small portion. 
of the county in the immediate environs of the City of 
Glasgow, is, by arrangement with the county council, 
in the Glasgow Purification Scheme, and is entitled to 
drain into the Glasgow sewers and pays, subject to certain 
deductions, the same assessment for purification as the 
City of Glasgow does. 


27480. What is the connection between this Glasgow 
Purification Committee and the Clyde Trust? Any ?— 
None whatever. 


27481. None whatever; the Clyde Trust have nothing 
to do with it ?—Nothing whatever. The Glasgow 
Sewage Works is entirely a matter for the Corporation 
of Glasgow. Even we in Lanarkshire, who pay a con- 
siderable sum, and the Burghs of Govan and Partick and 
the City of Renfrew and the Borough of Rutherglen, and 
one or two other authorities I think who contribute 
substantial sums towards the cost of these works, are 
not represented on the Glasgow Sewage Commission ; it 
is entirely a matter carried out by the Corporation of 
Glasgow in their corporate capacity, under special Acts of 
Parliament. 

27482. Are the questions which are raised before the 
courts—Sheriff-Substitute and Sheriff-Principal and the 
Court of Session—questions of fact or questions of law ? 
Would you be helped, in other words, by the appointment 


C2 


Mr. Thomas 
Munro. 





26 Jan., 1909. 





Mr. Thomas 
Munro. 





26 Jan., 1909. 





20 


of a central board to determine questions of fact ?—Well, 
my opinion is very strong indeed in favour of the institu- 
tion of a central board. 


27483. I suppose at present those courts determine 
questions of fact ?—They determine questions of fact, 
and I mention it because I think it confirms the opinion 
of the Commission as being the right thing to do by in- 
stituting a central board. Assume one case against a 
burgh, elaborate proof is required, an expensive proof, 
going into the whole question of the quality of the sewage 
from the polluting area, the means by which that sewage 
can be purified and all other questions of fact; we get 
a decree against this particular burgh. That is all good 
and well. Two years afterwards we start exactly the 
same question, dealing with exactly similar circumstances, 
as regards another burgh; we have to go through the 
same elaborate proof. Take the question of trade pollu- 
tion also; we deal with one work; we go through the 
same proceedings, proving the nature of the effluent, 
the means by which it may be best disposed of, and the 
legal questions—these are important, the legal questions 
affecting the rights of the pollutor and the duties of the 
local authority—we get a decision in our favour; a 
year afterwards the same question crops up, if these 
people choose to be dilatory and not to acquiesce—we 
say it is no use fighting; this thing was settled in the 
previous case. But if they do not acquiesce the same 
thing has to be gone into. Then further than that, when 
the works are ordered by the court a remit is made to 
a man of skill to see the works carried out which he sees 
done; after some time another case arises at the same 
works, a fresh man is appointed with a fresh mind with 
different views possibly ; the same thing has to be gone 
through. Now I think on the whole the suggestion that 
there should be a central authority to deal with questions 
of fact, leaving it te a court to decide questions of law 
and tc give effect to what the central authority recom- 
mends as reasonable in the circumstances, would be a 
tremendous advantage and go very very far indeed to 
solve the difficulties which we have experienced, both 
as regards delay and also as re gards expense. 


274846. I think this might be a fitting opportunity for 
putting this question; do you think there will be any 
difficulty in the central board existing in London for the 
three kingdoms; for England, Scotland and Ireland. 
It opens this question ; would it be necessary to have 
a Board for Scotland at Edinburgh ?7—If my opinion 
personally is asked, and is of any weight, I see no reason 
whatever why the authority should not be a central 
authority in London for the three kingdoms, and I see 
great reason why it should, because a centralised board 
is generally a strong board. If you dissipate the energies 
of a board such as is contemplated and give them powers, 
and form separate boards for the three kingdoms, then 
obviously you do not get such an effective board in each 
kingdom. I am quite heterodox, Sir, but my opinion, 
not only on this question, but on other questions, as 
regards central boards in opposition to decentralisation 
is strongly in favour of centralisation. I am speaking 
as a Scotsman, with Home Rule proclivities if you like, 
but that is my opinion very strongly. I think it would 
be a very great mistake indeed if you gave us a semi- 
effective body in Scotland, where we are parsimonious 
and where we do not spend too much money rather 
than have an effective board here. 


27487. (Chairman.) We need not enter into the 
possible administrative difficulties which, under the 
English Local Government Board, might create some 
trouble, but I am very glad to hear your opinion in order 
that we may press on the authorities the necessity for 
one central board. Is there any other point connected 
with the legal proceedings that you would like to allude 
to before we pass on to the second heading ?—No, I 
think not, Sir. Well, one other suggestion—perhaps 
it is more administrative than legal—dealing with what 
T have just said as to the necessity in every case of dealing 
specifically with individual cases and telling them what 
to do and what not to do, whether it might not be ad- 
visable, as I think it is, that a local authority should have 
the power of making by-laws regarding the methods 
which traders or local authorities should adopt for ob- 
viating pollution and also regarding other sanitary matters 
such as the additions of connections to public sewers, 
etc. Justnow we have to deal with every case specificially 
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as it arises and the local authority should have power, 
as they have under the Public Health Acts in regard to 
matters of even more importance, to make by-laws which 
would be of general application and which would be 
generally known and this power to that extent might 
considerably facilitate matters by informing the public 
what they should do in certain events. To take for 
instance the case of a trader proposing to put down a 
new work, the by-laws would specify what he should do 
by way of avoiding the possibility of his offending against 
the law. 

27488. Which rather brings in the question of standards, 
does it not ?—Well I expect the question of standards 
would have to be considered in connection with that ; in 
other words, each local authority would not be entitled 
to lay down by-laws which would be laws for itself; it 
might be oppressive. * 


27489. Would it not be well to leave that in the hands 
of the central authority—the question of standards ?— 
The question of standards certainly should be left in the 
hands of the central authority; all I suggest is, given 
the central authority laying down standards, whether the 
local authority should not be entitled to make by-laws 
which would be really operative as regards bringing the 
law, based upon these standards before the public, and 
making it obligatory upon them to conform. The point 
really is, deal with the question generally rather than 
leave it to each individual ease to be dealt with, which 
is unfair to the offender, more even than it is to the local 
authority, because a man might quite innocently lay 
down works not knowing about what was required of 
him with regard to purification and might be subjectec‘ 
to very heavy expense when he was found to be an 
offender. 


27490. (Secretary.) I think the sole case Mr. Munre 
has in his mind is this; in the Third Report of the Com- 
mission it was recommended that the manufacturer shoulé 
have the right to put his stuff into the sewers, subject to 
regulations made by the local authority and confirmed 
by the central authority. There would be rules and 
regulations as regards the conditions which the manufae- 
turer must attend to before he can put it into the sewers ? 
—That is the type of thing ; that is what is in my mind. 


27491. (Chairman.) You allude to the pollution of 
waters which flow out of mines; what have been often 
called ochre waters ?—Yes, Sir. 


27492. And you state that these at present are not 
regarded as polluting waters under the Act. You would 
wish these to be brought in under the same heading as 
ordinary sewage pollution ?—Well, what I suggest is 
that the matter is one worthy of the consideratien of 
the Commission. JI am naturally in a difficulty now, 
because I am dealing with a practical question on which 
I thought Dr. Wilson would precede me, but I do conceive 
of a case such as I have known where water was taken 
from a mine, direct from a mine, and let flow into a stream, 
which to my mind was obviously a polluting liquid, and 
owing to the exemption in the Act they were, in my 
opinion as a lawyer, entitled to get free. 


27493. We have had evidence this morning relating te 
that very point as regards the Yorkshire rivers. It 
appears there are effluents from mines in which the water 
is pumped up and flows into a stream, and the mining 
is carried on necessarily under the condition of getting 
rid of its water. I think that is simple enough; that 
might be brought under the Act but a case has been 
mentioned in which a disused mine produces precisely 
such water which overflows and gets into a river. Would 
not that be a difficulty ?—The question of a disused mine 
is difficult because it is a natural flow. 


27494. It comes to be a natural flow into a river ?— 
My suggestion has reference to a case where the naturak 
flow is interrupted and the water is taken from a mine 
by artificial means, and is really, to the layman, a polluting 
liquid. 

27495, And a polluting liquid which is necessery so long 
as the mine is c#rried on, unless indeed it is purified ?— 
It should be purified. I say it is no reason why it should 
not be purified, because it is part and parcel ot the working 
of the mine. This is an obligation every mine-owner 
knows he must undertake when he starts mining. and 
if he neglects it I do not see why the exemption should 
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-continue. I also refer to the fact of the question of 
‘innocuous discolouration which is very much the same 
point. ; Again it seems to me, not as an expert, but as 
an ordinary observer, a little difficult to understand what 
was in the mind of the legislature when they exempted 
water which is very highly discoloured, discoloured to 
“such an extent that it changes the whole aspect of a 
stream. Why that should be exempted from pollution 
in the ordinary sense of the term is to me rather difficult 
‘to understand, and I instance a case where my life has 
been troubled for years through a gentleman whose estate 
was ruined through a highly-coloured discharge being 
allowed into a stream which ran through his policies. 
I have every sympathy with the gentleman, and for years 
cand years the thing has gone on, and we practically could 
-do nothing, and he could not understand why we could 
not do anything, because to him it was a most awful 
pollution, it may be because he was a man of xsthetic 
“tastes. 


27496. I think, under one of the former Acts, the depth 
of the colour is a criterion ? 


27497. (Secretary.) The Act simply says: “ Innocuous 
‘discolouration ; ” I do not know whether that has been 
‘interpreted ?—I know of no case ; there is no case to my 

knowledge. 


27498. (Mr. Tatton.) You would have to prove it 
was innocuous betore it could be exempt ?—If we could 
prove it was a noxious liquid we would get hold of it, 
but the mere fact of discolouration being exempt by 
‘itself throws a tremendous onus of proof on the prosecutor 
because you go into court with the presumption that 
-discolouration is not a pollution. It may seem strange 
but that is so. The ordinary judge will say: Well, 
but this is only discolouration; the Act says that dis- 
colouration is not a pollution, therefore you must prove 
that it is a noxious pollution. Now there is the difficulty 
which the prosecutor meets in this case. 


27499. Was there no solid matter at all in this liquid 7— 
Nothing to speak of. I think Dr. Wilson has got samples 
-of something like the thing here ;_ he will be better able 
‘to speak to it; I cannot, of course; I only put these 
two points which have occurred to me in practice of dealing 
-with what the public take to be pollution. 


27500. (Chairman.) Coloured liquids and ochre from 
~mines ?—And water from mines. ; 


27501. Might I just ask you in passing whether there is 
smuch coal washing goes on in Lanarkshire ?—Oh, yes, 
-a great deal. , 


27502. And do you find that your object is affected ? 
—Yes. Dr. Wilson will be able to speak to that. I am 
bound to say that on the whole we find the colliery owners 
not unreasonable. The great difficulty we have is, not 
in getting them to put down plant to purify, but to get 
‘them or their employees to keep that plant in working 
sorder. The amount of correspondence we have with 
‘them is immense, occasional pollutions taking place; 
a man gets careless or out of sheer mischief, rather than 
‘give himself trouble, when there is a spate on in the river, 
simply shoves the whole thing intc the river. 


27503. Then further on you speak of the obligation 
-of the local authority to provide for the reception of trade 
effluents. It is an enabling, and not an obligatory 
.provision ?—I think I could perhaps shorten my evidence 
-on that point; subject to this precis being printed, | 
-ean explain it in a word. There seems to be a difference 
‘between the Scots law and the English law as affecting 
the respective countries. As far as *I can make out 
‘there is an obligation in England upon the ‘local 
authority to provide sanitary works which will effectually 
-convey the whole drainage of the district. Now in 
Scotland in counties, as I read the Acts, there is no such 
obligation. There is, however, in burghs in Scotland 
an obligation similar to that which exists in England under 
-the Public Health Act, 1875. There are the same words 
‘used: ‘‘ Effectually drain.” The peculiarity is burghs 
are under the Public Health Act and the Burgh Police 
Acts and where they stand, if the question were tested, 
T cannot at this moment presume to say for the decisions 
‘in Scotland appear to have decided that the two Acts 
are to be construed separately and that they provide 
two alternative codes. But certainly in counties there 
is no obligation on the local authorities to lay out a 
‘drainage system that will do anything more than satisfy 
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the requirements they think reasonable, they being the 
executive authority which can only be taken into court, 
as I read the Acts, if a complaint is lodged by the Local 
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proper drainage is injurious to the sanitation of the district. 
Now anyone that tries to prove that the mere fact that all 
the trade effluents, or the sewage effluents, not being 
accommodated in drains and sewage purification work 
constitutes a nuisance in the ordinary sense of the term, 
will have a very difficult piece of work before him ; so I 
Say with some confidence there is no obligation in Scotland 
upon the local authorities in counties to do more than 
they themselves think reasonable. When, however, we 
come to the law, as affecting the right of the individual 
in the district to claim a connection with the sewers of 
the local authority, a difficulty arises in my mind on a 
construction of the Public Health Acts, taken by them- 
selves, or as read along with the Rivers Pollution Act, 
because I read Sec. 110 of the Public Health (Scotland) 
Act, 1897, as implying that the owner or the occupier 
of premises is entitled, given the discharge from his works 
is not such as to cause damage to the “structure” of 
the sewer, to a connection with the sewers of the local 
authority. Now the question that arises there, if the 
sewer of the local authority is not sufficient to permit 
of the connection being made is, ‘‘ Is that owner entitled 
to insist upon the local authority enlarging at the expense 
of the rest of the district, the sewer, or else constructing 
a new sewer to accommodate this particular discharge ?” 
Standing on the Public Health Act alone, and reading 
See. 110 alone (I think it is a badly drafted section, and 
the man who drafted it admitted it is a badly drafted 
section), but standing on that section alone there is a 
great deal to be said, e-pecially as the section proceeds 
on the obligation of the owner to pay, that the owner is 
entitled to the reciprocal right to connect notwithstanding 
the size and the capacity of the sewer. But when you 
come to the Rivers Pollution Act you will find there is 
a discretion given to the local authority provided the 
sewers are only of sufficient size for the requirements of 
the district to refuse to admit the trade discharge. 


27504. And it is they who determine that size ?— 
It is they who determine that size. Now the question 
that has to be considered, and I think it has already been 
considered by the Commission, is whether, in an event 
such as that, the local authority first should be entitled 
in all cases to refuse to admit a discharge, which their 
sewers, as constructed for the ordinary requirements 
of the district seems insufficient to meet, or whether they 
should be bound to admit the discharge from every work 
in their district with the obligation upon persons who 
would acquire extra facilities over and above what is 
ordinary, to make an additional contribution, over and 
above their contribution by way of public rate, to the ex- 
pense which the local authority is put to through their 
work. I consider myself that the latter is the reasonable 
suggestion to make if there is to be a new law on the 
subject. ; 


27505. But who would assess this extra contribution ?— 
The local authority would assess this extra contribution, 
with a right of appeal as is legitimate in all cases to the 
courts or to the central authority if necessary. 


27506. (Secretary). That is dealt with in the Third 
Report of the Commission ?—As I say, I] have taken the 
liberty of referring to the law in Scotland, not by way of 
explaining anything further to the Commission than 
they already knew through the evidence given by Mr. 
Murray, of the Local Government Board, but by way 
rather of accentuating Mr. Murray’s evidence on the law 
in Scotland, and making it perhaps a little more pointed 
from the point of view of an actual administrator of the 
law than Mr. Murray could, and in the hope of emphasising 
what I consider a very reasonable proposition on the part 
of the Commissioners, as contained in their Third Report, 
viz., that on the whole the balance seemed to be in favour 
of the view that the local authority should accomodate 
all discharges in their district, and that it was reasonable 
in that event that the persons so accommodated, notwith- 
standing that they paid equal assessment along with 
other ratepayers in the district who derive no particular 
advantage from drainage connections, should also be 
asked to pay an additional contribution in respect of the 
additional facilities which were being conferred upon 
them. I should also explain, as rather corroborating 
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what I say, reading the remainder of the sections of the 
Public Health Act “of 1897, especially Sec. 120 and Sec. 
116, bears out my view. You find, for instance, Sec. 116 
begins, “ distilleries and kindred works ;*’ and goes on 
to say that they are themselves, before introducing their 
discharge into the sewer, to purify it. That bears out 
my view that it isnot unreasonable that the owners of work 
producing injurious discharges should be asked to pay 
something in addition to the cost of the ordinary works 
of the district. 


27507. (Mr. Tatton). Would that apply to the outfall 
works as well as to the intercepting sewer ?—I think 
that is a question that certainly must not be overlooked, 
and I deal with it later on inmyevidence. If you find that 
the introduction of a particular discharge costs the local 
authority additional money by way of purification, then I 
think that is an element that should quite properly 
be taken into account in estimating the value of the 
facilities afforded to the particular works. . 


27508. (Chairman.) In other words, the local authority 
can compel the manufacturer to connect with the sewers 
but the manufacturer cannot compel the local authority 
to construct the sewers ; is that not the long and short of 
it 2—At present. 


27509. At present ?—I think on the whole that is the 
sound view, reading the Public Health Act and the 
Rivers Pollution Act together, which the courts have done, 
rightly or wrongly. I say the courts have apparently read 
the Rivers Pollution Act into the Public Health Act. 
That is the view which the courts take as far as I can 
construe the cases. Now, of course, a view such as that 
may or may not, in my opinion it does, inflict hardship, or 
at least is capable of inflicting hardship, on certain traders. 


27510. Then you suggest in your recommendations 
that the local authority should have the power to 
refuse to accommodate trade effluents which their 
sewers, as constructed for the ordinary requirements 
of their district, are incapable of accommodating ; or 
that they should only be bound to receive such effluents 
on payment of an adequate return for the extra expense 
caused over and above what the ordinary requirements of 
the district call for ?—And my own personal view is in 
favour of that alternative which is really the reeommenda- 
tion of the Commissioners in their Third Report. I 
point out as significant that under the Burgh Police 
(Scotland) Act, if the sewers of the local authority are not 
sufficient to accommodate trade discharges, then in that 
event the owner or occupier of the trade premises is 
allowed an abatement of taxation to the extent of three- 
fourths ; he only pays on one-fourth, showing that in that 


MINUTES OF EVIDENCE : 


particular Act the mind of the legislature was that the- 
obligation to pay involved a right to obtain a benefit 
if the benefit could not be obteined,then there iarecinege be- 
a relaxation of the obligation to pay. 


27511. Then again you point out that there is an: 
apparent difference between the provisions of the Public 
Health Acts and the Rivers Pollution Act in regard to. 
the right of the local authority to refuse admission to the 
sewers of an injurious effluent ?—Yes ; that is practically 
very much the same. There seems to be a kind of con- 
flict between the Publis Health Acts read by themselves . 
and the Rivers Pollution Act. The Public Health Act 
provides that the local authority, before refusing ad- 
mission to their sewers, must prove that the discharge - 
is one that will cause damage to the “ structure ” of the 
sewer, ‘‘ structure ’’ being the word used and inserted’ 
for the first time in 1897. Why, I do not know. Under 
the Rivers Pollution Act I think the local authority 
requires to prove a great deal less. Now I think that isa 
question that requires to be looked very seriously into, . 
because the difficulty of proving damage to the “ struc- 
ture’ of the sewer seems to me immense, and also the - 
difficulty of proving the other condition which would. 
prevent the introduction into a sewer, namely the liability 
to cause nuisance. Personally I can hardly conceive the - 
case where the introduction of any particular effluent 
into a common sewer was going to cause nuisance. 


27512. But you would extend the provision so as to- 
make it apply to damaging the sewe ge works, thus prevent- 
ing the efficient purification of sewage ?—Yes, and that is 
really my last point. The law of Scotland seems to me 
as far as I have been able to understand it, to give no 
specific protection as regards damage to purification works 
through the introduction of an effluent, that is an effluent 
which is distinguishable from other effluents that the- 
sewage purification works were designed to meet,and which, . 
if allowed to be introduced into a sewage purification 
works, might in my view, although again it is a question 
for experts, practically ruin the sewage purification works. 
In other words, the damage possible to be caused to a 
sewage purification work through the introduction of an: 
element alien to the ordinary effluents of a district, which 
the purification works for the particular locality were- 
designed to meet, might cause very much more serious 
damage than any effluent introduced into an ordinary 
sewer. 

27513. In structural damage ?—In structural damage.. 
A sewer might very much more easily be put right than 
expensive purification works. 


27514. The Commission are much obliged to you for: 
your evidence, which is extremely valuable. 


Dr. Joun T. Wrtson, Medical Officer of the County of Lanark, examined. 


27515. (Chairman.) You are County Officer of Health 
for Lanark ?—I am. 

27516. That, I think, does not include Glasgow ?7— 
Tt does not, nor the burghs situated throughout the 
county. 

27517. No; simply the county itself ?--The county. 
Ot course, so far as rivers pollution is concerned, it is 
quite easy to understand our position if you refer to 
p- 5 of the report which I have submitted. I there 
divide really the county for administrative purposes 
under the Rivers Pollution Prevention Act in this way, 
that I speak of a north-western portion as the Glasgow 
area, and the reason why I eliminate that is that the 
Glasgow Corporation, by their Sewage Acts, deal not 
only with the pollutions from the Glasgow City area 
itself, but from adjacent and contributory areas. Thus 
you have the Burgh of Patrick on the one side, the Burgh 
of Govan on another side, and then you have no less 
than three county areas, in Lanarkshire, Renfrewshire 
and Dumbartonshire, all contributing sewage’ to the 
Glasgow Purification Works. 

27518. But is not Renfrewshire further down the 
Clyde than Glasgow; and Stirlingshire still further down ? 
—They are, Sir; they are below. We have a small 
portion, two small portions, just adjacent to the Glasgow 


boundaries. One Mr. Munro has mentioned as the 
South Govan area, the other we call the Rutherglen 
area. Well, you see, in these Glasgow Corporation 


Sewage Acts they have quite a number of contributory 


areas outside the city area; therefore, for the adminis-- 
tration of this Act we say this is to be called a Glasgow 
area, and so far as pollution is concerned of the River 
Clyde it is being dealt with by the Glasgow scheme’, 
and for the rest of the county we are administering the 
Rivers Pollution Acts. That is to say, that where you 
have a large number of burghs with separate administra-- 
tion, all polluting streams, either the Clyde or its tribu- 
taries, we are the authority there under the Rivers. 
Pollution Act, because it is our part that is affected. 


27519. Might I put this question to Mr. Munro; but. 
I may put it to you, and possibly Mr. Munro will consider 
the answer too; would you think it an advantage to 
centralise still further and include Glasgow in the Lanark- 
shire area so as to make one watershed ?7—Well, Sir, 
we look upon it really as one watershed at present. 


27520. Does it work harmoniously as one watershed 
at present, or could it be made to work more harmoniously 
if you were to become incorporated with the actuah 
Glasgow authority ?—I do not think it would make any 
difference, Sir, because the pollutions arising from the 
City of Glasgow and those neighbouring authorities, are 
being dealt with—that is to say, there is a scheme for 
preventing pollution from these—if they had done nothing, 
then I can see the need for some larger area—that is to 
say, going down the estuary of the Clyde, down to Ren- 
frewshire and Dumbartonshire—but seeing the great 
work that Glasgow and the neighbouring burghs have 
done and are doing their duty, then the need for a larger 
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sarea does not apply now.—(Mr. Munro.) It might be 
-of interest to the Commission historically if they were 
informed of the fact that the question put by you, Sir, 
was considered very carefully more than twenty years 
ago as to whether there should not be a joint authority 
for the watershed of the Clyde, and after careful inquiry 
and reports by eminent authorities it fell through ; and 
on the whole, apart from the question of expediency, 
questions of local considerations, I think, would militate 
-against any proposal of a jcint board. 


27521. It just occurs to me that conceivably the City 
_of Glasgow might at some time or other grumble at the 
state of the Clyde before it reaches it; it is not at present, 
J admit, practical politics, but it is conceivable that Glas- 
gow might purify its effluent to such an extent that it 
would be as pure as the Clyde which reached Glasgow, 
in which case they might have more reason to grumble 
at the effluent from the upper area of the Clyde ?—What 
you have said is what we know will happen. We are 
_perfectly well aware of the fact that if the County Council 
of Lanark do not succeed by their efforts in obtaining 
the purification ot the Clyde before it reaches Glasgow, 
-and Glasgow has purified its own portion of the river, they 
then will call upon us to purify the upper reaches, and 
if we fail in doing so they will have the right that the 
Jaw gives them of calling upon every local authority in 
the upper reaches to take steps to purify. 


27522. Then you consider the present administrative 
district satisfactory enough ?—Unless we fail, absolutely 
fail, in the efforts we are putting forward. Then the 
present administrative district arrangements, owing to 
“the peculiar circumstances of the county council being 
# non-polluter itself and therefore having apparently 
-an open mind on the subject—and the fact we are the 
.authority for the whole of the watershed with. the ex- 
-ception of Glasgow, the one person that can complain 
against us—I think the thing will work out all right 
if we succeed; if we do not succeed, then some such 
«contingency as you refer to may have to be faced. 


27523. The reason I asked the question is this, that 
part of the recommendations of the Royal Commission 
is that watersheds should be provided for certain parts 
-of Great Britain. A watershed for this particular area 
would include Glasgow ; you think it would work well 
- enough if the arrangements are left as they are at present ? 
—(Dr. Wilson,) I am quite sure of that, Sir, and with 
reference to the remark if the water reaching Glasgow 
was worse, say, than their own effluent, I would refer 
you to the diagram on the last page of my notes. You 
will see there how very much worse the River Clyde is 
in the City of Glasgow than it is above Glasgow. 


27524. I am quite aware of that, but I was looking 
forward to the possibility in the future ?—Oh, yes; 
what I think might happen in the future is this: as the 
-Connty Clerk says, this might fail. Then the City of 
Glasgow would have to deal with offenders further up 
the river. But there is also this might happen: the 
amount of purification effected by the city schemes 
might not be looked upon by these riparian proprietors 
further down the Clyde as satisfactory; they might 
‘say: ‘You are only puritying to a small extent just 
now; you must go on and do more.” 

27525. That is perfectly possible too ?—Yes. 

27526. Well, shall we turn now, Dr. Wilson, to the 
warious kinds of effluents 7—Yes, Sir. 


w wv 


7527. You mention effluent from lead mining ?—Yes. 
27528. Coal mining ?—Yes. 
27529. I suppose that very largely amounts to dilute 
-acid, or what is it; is it suspended matter ?—Well, in 
Jead mining just now we are only concerned with sus- 
pended matter. You see the acid only comes into play 
by the roasting of the ore ; it is a clear liquid, that is to 
say, there is no galena in this; they take care to take 
all the galena, but in the crushing cf the galena, other 
mineral material has been ground up with it, this means 
-silicious material. The question might be asked what 
amount of purification should they effect ; what amount of 
suspended matter would we really look upon as passable ; 
fish life is not affected by it. The Commission’s test for 
“sewage would not perhaps apply and yet we would like, 
I think, the Commission to consider whether for pollution 
such as this there should be any standard fixed, and if so, 


what it should be. 
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27530. Is there any metallic substance in solution ?— 
No lead in solution ; the galena does not dissolve ;_ it is 
simply silicious material. 

27531. (Colonel Harding). 1 suppose you would con- 
sider it an objection that a person should tip a cart-load 
of fine ashes or anything of that kind into the stream ?—- 
Oh, surely. 


27532. Is not this of that character that it would cause 
a silting up of the stream ?7—No, Sir. The suspended 
material is so very fine that it will run for a very long 
distance without any silting up. The amount and the 
character of the suspended material are such that it can 
run right down the clear water to the River Clyde itself 
without causing any silting up. 

27533. (Mr. Tatton). Would it settle readily in tanks ? 
—Yes. They do settle it to a certain extent, but still the 
very finest does come away with the effluent. 


27534. (Colonel Harding). Would you not consider it 
yourself an objectionable thing that an effluent should be 
turned into the stream containing a considerable amount ot 
suspended matter even if such suspended matter were not 
putrefactive 7—Yes. We dislike it but we have never 
thought of contesting this in a court of law for this reason, 
that we have had no complaints. The only complaint 
we had referred to the roasting of the ore, where it was 
alleged by the fishermen when they got some hundreds of 
dead trout that this was due to the discharges from the 
smelting works. Owing to an action which was raised 
against them at common law they have discarded that 
operation and the ore is being roasted elsewhere, so that 
part of the complaint has gone. 


27535. (Chairman.) Is there no danger of the small 
particles of galena being washed over the fields and being 
eaten by cattle ?—No. 


27536. Nothing of that sort ?—No;  galena. is so 
valuable. 

27537. They take care to get it out ?—Yes. 

27538. Then as regards coal mining; is there much 


coal-washing 7—As Mr. Munro has told you the coal 
masters do very well by us. At first we had considerable 
difficulty and we had some litigation, but for some years 
now we have had no reason to complain. The great point 
there, and it should be enforced here, is use the water 
over and over again ; in other words, diminish the amount 
of production of polluting material. And it is so easy. 
You see how clear the liquid there is. (Eahibiting sample 
in bottle.) That is just by standing. (Witness shook the 
bottle). It becomes as black as’‘ink. But it would cer- 
tainly greatly help us, I think, in the way of controlling 
pollution if, as Mr. Munro has suggested, we had some 
sort of regulations. First of all, if a coal washer is going 
down you cannot go to the proprietor and say: “ You 
must do this or you must do that.” You have to wait 
until the works are constructed and the pollution takes 
place. You have no right to make any complaint till 
you actually get the pollution. I think if there were by- 
laws or regulations by the central authority that the 
coal washer.was to lodge plans or make some intimation 
to the Rivers Board that he was going to do such a thing, 
then he would get such advice as would prevent the pol- 
lution occurring. 


27539. I understand it has been very profitable to save 
the washing from the coal ?—These little particles used 
to go into the stream ; now they use them for the boiler 
furnaces ; it pays them undoubtedly. 


27540. When you speak of ammonia works do you 
mean coke ovens ?—Not necessarily. I mention the 
different kinds of works. In our areas they were first 
introduced with the ordinary coal gas works for the 
manufacture in connection with the towns’ supplies, and 
then they were introduced to the iron blast furnaces. I 
think they are the largest producers now of ammonia. 
Then we have them on coke ovens, and then also in con- 
nection with what is called gas producer plant of the 
Mond type and the Duff type. 


27541. Is that used in Lanarkshire too ?—Yes.. And 
this is one of the pollutions I bring specially before the 
notice of the Commissioners ; an effluent most difficult to 
treat, most difficult to deal with. Puta fish into say 10 
parts of that with 100°of water and it will squirm and 
jump out of the dish. You see it robs the water of all 
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oxygen, besides having a very powerful irritant effect 
owing to the phenols. 


27542. Is no step taken to remove the phenols? Of 
course the water is scrubbed for ammonia salts, but does 
the tar not contain the chief quantity of the phenols, 
some suspended solids in the water ?—No, it does not ; 
we get very large quantities of phenols. We have analysis 
available, but the amount of phenols in that spent liquor 
might vary from 70 up to 100 parts per 100,000, and I 
once asked a firm who manufacture disinfectants, and 
I think even Calvert’s people, could they make any use 
of this liquid—it seemed a pity to have such damage— 
but they replied: No, they saw no way of utilising the 
phenols. 

27543. Too dilute ?—Yes ; and it is extremely difficult 
to treat. So far we have been successful except in one 
work. You see in the coal gas works they have the 
coke, live coke, on which they can spread the spent 
liquor. That evaporates it. If you go to the blast 
furnaces they have lots of gas to spare as a rule and they 
can evaporate it. Some do it in their ordinary steam 
boilers. If you go to an oil work the spent shale comes 
hot on to the bing. The heat there evaporates it and 
what gets away from it goes through the bing. But 
in the like of a work such as a steel work, where they 
provide a Mond or Duff plant, to manufacture gas for 
power purposes, then they require all the gas for their own 
industry ; they have no gas to spare and it would cost 
a great sum of money to try to evaporate it. If then 
there is no old mine to run it into it is a serious business. 


27544. Is it not possible to use it more than once ?— 
Well, they do utilise the water more than once; that is 
to say, the water that contains acid for taking up the 
ammonia; they use that over and over again, but there 
is always a certain amount that they cannot use over again. 


27545. We were told that it largely consisted of 
cyanides ?—The spent liquor ? 


27546. The spent liquor contains cyanides as well as 
phenols ?—That is not our experience at all events; it 
is the phenols that we look upon as the polluting sub- 
stances. 


27547. Of course, these are inimical to bacterial life ?— 
Exactly; and in illustration of a point raised by Mr. 
Munro, and it isa point too with which the Commission’s 
own Report does not quite tally ; you say you have had 
no experience of any sewage plant not being able to deal 
with trade wastes; well, Sir, if you have a small town 
of say 5,000 inhabitants, and you have a large gas work 
supplying that town and neighbouring towns, and all 
the spent liquor is discharged into the sewers of that 
5.000 town, what then happens to the biological pro- 
cesses ? The volume of the spent liquor is such that it 
at once upsets the septic tank and the filters, and the whole 
thing goes wrong. 


27548. (Colonel Harding.) Would not that simply 
mean that some additional process would have to be 
undertaken before the filtration ?—Well, but, Sir, what 
process could you suggest that would deal with spent 
ammoniacal liquor in such a way as to rob it of these 
phenols ?. So far as I am aware there is no method 
yet devised that would render that liquid innocuous to 
germ life. 


27549. (Chairman.) I think, as far as we know, the 
question hasnot been that the substance cannot be purified, 
but that it requires a very large amount of ordinary 
sewage to work it in with. For instance, in Manchester 
they do manage to get rid of such liquor ?—Oh, that is 
so, and when you go to the City of Glasgow, where they 
have got chemical precipitation, first of all there is a 
large admixture of ordinary domestic sewage, and, secondly, 
when it goes to the sewage works it is not a biological 
process but a chemical plant. It all depends upon the 
amount of admixture. If you have a large gas works 
going into the sewage of a small town and they are depend- 
ing upon the biological process, septic tanks and filters, 
it upsets it. We have had that experience at Uddingston. 

27550. You think that is a fit subject for investigation ? 
—I do, Sir. 

27551. The sertence to which I think you allude is: 
““ All the trade effluents of which we have had experience 
interfere with or retard processes of purification to some 
extent, but we are not aware of any case where the ad- 
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mixture of trade refuse makes it impracticable to purify” 
the sewage upon land or by means of artificial processes, 
although in certain extreme cases special processes of 
preliminary treatment may be necessary ?”—Then 1 
refer to an extreme case in my first report, not this 
second report, but my first report. There I deal with 
a sewage scheme that was completely upset, and where 
we had to go to the gas manufacturer, and say: “You 
must take your liquor out of here.” 


27552. We should admit that, of course ?—Yes. 


27553. Might I ask you at this stage whether there: 
is any association in Lanarkshire or any private works- 
which would give facilities for experiments of this 
nature ?—There is, Sir, no association, but I have no- 
doubt whatever that there are numbers of works that 
would give you facilities. Take, for instance, the Mos- 
send Steel Works, where they are serious offenders just 
now, and where they have not been able to devise any 
economical method of abating the pollution. 

27554. And they are willing to do “t ?—I am sure they” 
are. 

27555. Then coming to paper-making, there are a good 
many paper works I know in Lanarkshire ?—Well, the: 
colouring material is the chief: difficulty there. The 
suspended matter can be taken out without great diffi- 
culty, but when you come to make red paper you have 
a liquid like this remaining—(Exhibiting sample in bottle.) 
Is that to be considered a pollution? If you apply your 
oxygen tests I do not think it will be looked upon as a 
serious pollution at all, but, as the County Clerk has said, 
that amount of colour going into a small stream has a very 
bad effect on the public mind. 


27556. Would that be removed by chemical precipita-- 
tion ?—Yes. At the print works they have used sulphate 
of alumina, and if you could imagine these colours blended 
together, then treated by sulphate of alumina that is the 
first result—(Haxhibiting sample in bottle)—You get a- 
certain amount of colouring thrown down, it goes into- 
ponds and that is the final effluent.—(Hzhibiting sample 
in bottle.) 


27557. Which is respectable ?—Yes, it is, still we- 
would like better if the Commission could devise some- 
method of better dealing with it. But they spent a con- 
siderable sum of money in putting.down that plant and’ 
in keeping it up. 

27558. Do you notice any difference between the- 
manufacture of rag-papers and esparto papers, where the- 
soda is recovered, and brown papers, where the treatment 
is with lime which is not recovered ?—We have no differ- 
ence really in our experience; the lime really is not 
allowed to escape. It does not matter. For instance- 
within one large works, the Clyde Paper Mills, where they 
use esparto largely, there is no lime allowed to escape. 


27559. But I understand the materials for ordinary 
brown paper and packing papers are extremely dirty to 
begin with, and that they are treated with lime, which is, 
of course, of small value and not worth recovering ; does: 
not that reach the sewers ?—No, it does not. In the: 
Clyde Paper Mills, where they use lime, this is the 
ultimate effluent.—(Hahibiting sample in bottle.)—That. 
is what we are asked to take into our sewers. 


27560. (Colonel Harding). How are the matters which 
Sir William refers to eliminated ; is that by settlement ?— 
First of all they try to prevent any lime from getting into- 
the effluent that they can help; if there is anything can 
be shovelled out it is shovelled out, but they also have a 
little bit of a settling pond. Their chloride of lime, for 
instance, they need allow nothing of that to escape ; they 
simply get the chlorine taken out into their bleaching 
liquor and then shovel out the remaining spent lime. 

27561. (Chairman.) They bury it, I presume ?—They 
cart it away, Sir. 


27562. Pretty much the same remarks apply to calico: 
printing, do they not; that the water is very deeply 
coloured by calico printers’ ?—Yes. 


27563. And does it not pay them to save their Turkey 
red ?—It does not. They have no way of recovering 
colour; where, in a paper mill, the colour is associated 
with the pulp then the sediment is taken out and pressed. 
and used over again, but in the print work you see it is 
not so associated. 
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27564. No, it is simply run into the rivers ?—Yes. 


27565. Sulphate of alumina precipitates it fairly well, 
does it not ?—It does. 


27566. So that would admit of purification of effluents 
containing spent Turkey red ?—Yes. - Of course, what 
we are really concerned with in the like of this work is 
what restriction we should put on them in admitting it 
as a trade effluent. For instance, from the Clyde Paper 
Mill this goes into our Rutherglen Drainage District and 
then into the Glasgow Corporation Sewage Works, and, 
I have quoted, what the corporation insist upon the 
question is, would that silt up a sewer? I think it is 
quite a point for investigation. 


27567. It is very flocculent ?—Oh, it is. 
to silt up in a flat gradient sewer. 


27568. Still that can be treated quite easily in the 
Glasgow Sewage Works ?—Oh, quite easily treated there. 


27569. It is a mechanical objection ?—But with regard 
to the sewers themselves, the Glasgow Corporation, in their 
Acts of Parliament, provide certain conditions with regard 
to the admission of trade effluent. It is on p. 19, silting 
up, corrosion, or decay of the materials. Now, will that 
silt up a public sewer with a flat gradient ? 


It might tend 


27570. That, of course applies to storage tanks at the 
works, so that it gets a preliminary settling beforehand ?— 
The question would be, must you ask the company to spend 
more money in putting down settling ponds or is that of 
itself sufficient to be admitted to the sewer ? 


27571. That would be a question for the central board 
to determine, if it is constituted ?—Yes. 


27572. Then I suppose we can dismiss ulso dyeing, 
bleaching, and finishing, in the same way; it is at all 
events perfectly possible to obtain satisfactory results 
with the usual sewage treatment ?—Yes. 


27573. Then the chemical works?—We do not anticipate 
any trouble from these. And we have just the one 
distillery that has given us a good deal of concern in 
connection with admission to the Glasgow sewers. 


27574. We have already investigated the possibility 
of disposing of distillery refuse, and that can be managed 
fairly well ?—Yes ; and also you have considered what 
preliminary treatment is required to admit it to a public 
sewer. 


27575. (Secretary.) No, we have not. 


27576. (Chairman.) That is the question we are really 
concerned with here. We will regard that as a question 
for the central authority, but there is no question that it 
can be treated. 


27577. (Secretary.) Our .investigation related to the 
treatment of it by itself to see if it was practical ?—Yes. 


27578. (Chairman.) It is practicable to have a perfectly 
good effluent ?—That is our experience too. 


27579. Then you merely allude to the question of 
standards. Yousay in connection with trade effluents, this 
important question has not given rise to any serious 
discussion. For coal-dross washing, 30 grains per gallon 
of suspended solids was mentioned some years ago. How- 
ever, it can be treated ?—Well, but, Sir, I think there is an 
important point for consideration here. Reference has 
been made to water as raised from the mine. Now 
sometimes the water as raised from the mine is very 
objectionable, and, if they use that for coal-dross washing 
purposes, will not that control the standard. If you say 
you are not going to interfere with the water in the condi- 
tion as raised from the mine, and you simply use that for 
washing, then there must be a big allowance made for the 
condition of the water for the washing as they get it. 
In connection with a mine there is generally what they 
call lodgments where they get pure water ; that is not 
the same as the water raised from the pit bottom, where 
a great deal of drainage has got into it, They try to 
catch it before it gets to the pit bottom in what they call 
lodgments and use that pure sparkling water for washing. 


27580. That again appears to be under control pro- 
vided the scope of the law is so enlarged as to compre- 
hend mine drainage as well ?—Yes, Sir. 


27581. Can you give us a notion of any particular 
works which it would be advisable to see? Works pre- 
senting the most difficult problems or works which it 
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would be worth while investigating ?—Yes, Sir. I have 
mentioned the Mossend Iron and Steel Works belonging 
to William Beardmore & Co. 


27582. Where are they ?—They are between Glasgow 
and Motherwell; the railway station is Bellshill or 
Mossend, but it is no great distance from Glasgow. Then 
in connection with the paper mills and print works I 
think we have some places well worth seeing too. 


27583. Also at Mossend ?—Mossend Iron and Steel 
Works. Within a mile of Holytown Station. 


27584. This is a very valuable list of the methods 
adopted at present in ammonia works ?—Yes, Sir. I 
feel sure that there will be something interesting to be 
seen at some of these places; there is such a variety ot 
ways of dealing with it and I know that the companies 
would be only too glad to give the Commission every 
facility for visiting. 

27585. Besides the Mossend Works ?—Oh, yes, Sir. 
The Carnbroe Iron Works, where they use it in the steam 
boilers; then there is the Coltness, where they have a 
special evaporating plant. These could be all seen 
within a very short radius. 

27586. You put down as a means of preventing pollu- 
tion draining the noxious liquids into disused mines ; 
does that account for all the effluent absorbed ?—There 
is only one instance where we have reason to fear it 
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coming into the stream. There is a natural drainage | 


outlet from this disused mine; it is away in a place 
called Wilsontown, and if you examined that drainage 
outfall from the mine you will get phenols to the extent 
of 7 or 8 grains per gallon. After having travelled for 
miles along these workings, at Wilsontown it comes out 
again into the stream. 


27587. Then as regards any other works, is it worth 
while seeing any printing and dyeing, bleaching and chemi- 
cal works ?—I think there it would, and the Clyde Paper 
Mills are quite convenient to the City of Glasgow. What 
is called the Glengowan Print Works and the Caldercruix 
and, Moffat Paper Mills are all on the upper reaches of 
the Calder and quite near to each other, so that they 
could all be seen within a very short time. And it is 
rather a famous pollution; it is one of the very first 
pollutions dealt with by an Inspector under the Act—Mr. 
Fletcher. 


27588. As a general proposition, I suppose we may take 
it that the water, by the time it reaches Glasgow, is 
fairly pure on the whole and that the sewage of Glasgow 
tends to make the water more impure at present ?—Un- 
doubtedly. Of course the county council are pressing 
all offenders, all sewage polluters, burghs and districts, 
county drainage districts, and we hope that within the 
next two or three years the amount of pollution will be 
very considerably reduced. Our present position is 
this, that practically all the serious pollution from public 
works has been dealt with satisfactorily for some years, 
but owing to the very very lengthy litigation that has 
taken place it is difficult to get the sanitary authorities 
all to fall into line. But when that has been done I feel 
sure that the city authorities will find that the purifica- 
tion, taking place on the upper reaches of the Clyde, is 
far greater than the amount of purification that is being 
carried out by the city authorities themselves. 


27589. Then as regards standards, you think that 
some sort of standard ought to be laid down appropriate 
for each particular district or each particular work ?— 
I think, Sir, the answer is yes in both cases; that is to 
say, you may have a public work discharging into a very 
large volume of water where the effect of the pollution 
would be small. But it is very desirable that there 
should be standards from another point of view. You 
might handicap an industry if you had one work being 
put to a very much higher standard of purification than 
another. 


27590. Thatisso; it would be an adjustable standard ; 
you might adjust it from time to time according to the 
exigencies of the case ?—Yes. 

27591. (Colonel Harding.) I would just like to ask 
a question on the point of administration. I gather 
that both Mr. Munro and yourself thought that a Rivers 
Board, dealing with the whole watershed, would not 
offer any advantages over the present administrative 
arrangements ?—It would not. 
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27592. But is it not possible that a local authority— 
let me say that of Motherwell—that is in your district, 
is it not ?—Yes. 


27593. That is an important centre of population ?— 
Yes. 


27594. Well, if their regulations were different to the 
regulations higher up the stream, might it not involve 
some hardship upon a manufacturer who is higher up the 
stream if he were called upon to do more than a similar 
manufacturer in Motherwell 7—Well, we have not had 
any experience of a difficulty of that kind for this reason, 
that to take the town of Motherwell, the order of court 
was only obtained say some two or three years ago, and 
they have only dealt with one section of the town yet ; 
they have only put down one sewage purification work. 
Now until that town, and until every other town has 
put down a sewage purification scheme, then the question 
of standards or the amount of purification does not 
come in. If you had every town with a sewage purifi- 
cation scheme and we found that one town was doing 
very much worse than another then we would ask that 
town to do better. 


27595. Then you have authority over that town ?— 
Yes, we have. 


27596. You have the authority over that town which 
a Rivers Board would have ?—As a Rivers Board we 
have all these powers because they all must drain into 
our area. 


27597. Then supposing Motherwell does not satis- 
factorily deal with its sewage have you some power of 
compelling them ?—All the power that any authority 
has under the existing legislation. That is to say, the 
Burgh of Motherwell’s sewage outfalls discharge into 
county territory ; they cannot do otherwise and therefore 
we are the parties to complain. 


27598. You are the aggrieved parties 7?—We are the 
aggrieved parties. Every town must drain into our 
territory. (Mr. Munro.) The real reason is that in 
Lanarkshire, as you see, Sir, now we have practically 
all the powers that 1 Rivers Board would have. 


27599. You have now ?—(Dr. Wilson.) We have. 
(Mr. Munro.) Wehave. The only point I can see where 
a local authority such as you have instanced, Motherwell, 
might object would be that we have too great powers 
because if there was a Rivers Board they would have a 
voice, it may be a small voice, in dictating the policy.to be 
laid down as regards the pollution of the River Clyde. 
As it happens, owing to our peculiar circumstances in 
Lanarkshire, we are practically the paramount authority 
and can lay down a standard of the highest efficacy, where- 
as if there was a Joint Rivers Board, Motherwell would be 
represented on it, and if they were aggravated polluters 
they naturally would do their best to reduce the standard. 


27600. (Secretary.) But are they not now represented ; 
have they not a member on the county council ?7—No, not 
on the question of pollution. The town of Motherwell 
is represented on the county council, but for certain 
specified purposes, cf which rivers pollution is not one. 


27601. (Mr. Stafford.) Lanarkshire is the watershed 
of the Clyde really ?—Yes, the watershed of the Clyde ; 
that is really the answer. 


27602. (Colonel Harding.) Then your county authority 
has the power to lay down uniform regulations which 
would apply to all the burghs of the county, including this 
burgh ?—Perhaps I should have explained a little more 
fully the state of the law in counties in Scotland. I did 
not do so because Mr. Murray of the Local Government 
Board had given the explanantion ; but that is ten years 
ago. In Scotland the county council is the overbody in 
regard to general matters of administration. Certain 
matters such as public health are administered by a sub- 
sidiary body which approximates somewhat to the rural 
district council in England and also the urban district 
council, what we call in Scotland a district committee. 
In Lanarkshire we have three district committees, who 
are the public health authorities. We also then have the 
burghs and the police burghs. The county council cannot 
themselves pollute because they have no works as regards 
drainage, but they are entitled under the Local Govern- 
ment Act as read along with the Rivers Pollution Act, 
to execute the Rivers Pollution Act, to be the authority 
which can enjoin the purification of the river, therefore 
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they are entitled to call upon, not only the burghs which 
are separate bodies altogether from them, but also upon 
their own district committees, to purify, and that the 
county council of Lanarkshire, owing to the fact that it 
is the sole authority in the whole watershed, is now doing. 
In other counties in Scotland—take the Tweed for instance 
—where the Tweed drains through several counties there 
is a suggestion now that there should be a Joint Board, 
and quite properly so, because the interests of the several 
counties are bound up with the question of the River 
Tweed. That is the difference between the Tweed and 
the Clyde. The Clyde is wholly in Lanarkshire with 
the exception of that little bit in Glasgow; the River 
Tweed drains through a number of counties; therefore, 
while it is quite appropriate that the county council 
should be the authority in Lanarkshire, in other counties 
it would not be; it would be a joint authority, which 
the Secretary for Scotland has the power to appoint, 
and he is now about to do so with regard to the Tweed. 


27603. With regard to the Cart, that, of course, flows 
into the Clyde, but is the authority over the purification 
of the Clyde the Clyde authorities ?—(Dr. Wilson.) 
Renfrewshire. There is one of the Carts which does 
come under us. The whole of the Cart is in Ren- 
frewshire with the exception of the upper reaches, 
where there is no pollution to any extent, theretore if 
Renfrewshire were doing what we are now doing in 
Lanarkshire they could stop the pollution of the Cart 
by calling upon all the offenders. 


27604. Of course, the sufferers are really the inhabitants 
on the banks of the Clyde very largely ?—-The sufferers 
are really the town of Paisley. The Cart enters the Clyde 
where it is tidal. 


27605. Still it is very dirty ?—It is very dirty. It 
is called the White Cart, but it is not ; you will remember 
the old name for Lanarkshire was Clydesdale. The 
Valley of the Clyde. The boundaries have been laid 
down (pointing to map on wall) just to define the water- 
shed of the Clyde. 


27606. There is no authority except Renfrewshire 
that controls the Cart ?—(Mr. Munro.) No. Of course, 
Sir, the town of Paisley is quite entitled under the law 
to call for purification, (Dr. Wilson.) They are the 
biggest offenders. 


27607. Have they taken any steps ?—(Mr. Munro.) 
On the general question I do not know of any local author- 
ity that has yet, with the exception of Glasgow and Lanark- 
shire, dealt with the whole problem in their respective 
areas. Now, I am glad to say, judging from inquiries 
which have reached me recently, more than one county 
council is taking the matter up seriously, not as a question 
affecting any individual polintion, but as affecting the 
whole county. Several of the important counties in 
Scotland are now taking the matter up. Fifeshire are doing 
a good deal, Midlothian is doing something, and I under- 
stand Stirling are going to take the question up seriously. 


27608. Is there any authority to compel the Paisley 
Council or Renfrewshire Council to take up the ques- 
tion ?—The Secretary for Scotland can move in the 
matter. 


27609. By his own initiative ?—He would have to get a 
complaint I have no doubt, but he could move under the 
Act. I have not looked up the point specifically, but I 
am quite sure that he could move. 


27610. Has anything of the kind been done ?—-The 
only case I have any knowledge of is in Aberdeenshire, 
where the particular pollution was that of a paper mill up 
there. Complaints apparently have reached the Secretary 
for Scotland that the local authority are not teking action 
to stop this pollution, and the Secretary of State for 
Scotland must have taken some action in the matter, 
because I have had submitted to me a memorial and 
opinion by eminent counsel, defining that the duty of 
the local authority was to take steps against the paper 
mill notwithstanding the fact that they themselves were 
offenders ; so I think it must be. The only reservation 
in that opinion was this, that the Secretary for Scotland 
could not compel a local authority. Well, that is a 
different point. I need not mention that; but I am 
sure the Secretary of State for Scotland has the power 
on a compliant reaching him to order a local authority 
to take action under the Statute. I may mention, 
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however, that I understand that in an English case an 
order was refused on the ground that the local authority 
were themselves polluting. 


27611. (Colonel Harding). You have explained to us that 
the County of Lanark has, in the watershed of the Clyde, 
pretty much the same powers as the Rivers Boards have 
in certain parts of England ?—(Dr. Wilson.) Yes. 


27612. But that is due to the fact that the whole 
watershed of the Clyde is within the County of Lanark ?— 
Precisely. 


27613. But where watersheds extend into several 
counties you would agree that a watershed board would 
be advisable ?—Clearly. 


27614. You have called our attention to certain efflu- 
ents, among others to an effluent passing from lead 
mines. You have shown us a sample here which, when 
we first looked at it, was quite clear, but had a deposit at 
the bottom. You then shook up the bottle, and in the 
course of about half an hour I notice that this has become, 
not indeed as clear as it was before, but greatly clearer, 
and that we have now a considerable deposit at the 
bottom. Now what is there to prevent the authority of 
the county laying down a rule that an effluent from lead 
mines shall not be allowed to pass into the stream unless 
the suspended matter in it does not exceed a certain 
amount, say 3 parts per 100,009 or something of that 
kind; is there anything to prevent you laying down a 
regulation of that kind ?—There is really nothing to 
prevent us, but if you were to go into a court of law, 
under the present Act of Parliament, you would require to 
prove that this was a noxious polluting liquid. Now 
would you be able to maintain in a court of law that that 
was so if they bring to you a sample with trout living in 
it? Thatisthe point. We have been dealing with what 
we looked upon as undoubted serious pollution. We 
have never lost a single case, thanks to the county clerk 
and the legal advisers, and we have been most anxious not 
to go into court upon any point that we really were not 
sure about. 


27615. But you have power to prevent solid matter 
being deposited in the stream ?—No, Sir, not this. 


27616. A person empties a cart-load of deposit of that 
kind into the stream ; you would stop him ?—No, excuse 
me, Sir, under the present Act of Parliament you cannot 
proceed, under Part I., because under the definition clause 
it says that solid matter shall not include solids in sus- 
pension. You could take no proceedings under Part I. 


27617. Then do you suggest to us that it would be 
advisable that the law should lay down a certain minimum 
of suspended matter in connection with that effluent ?— 
Yes, Sir, I think that this Commission should clear up this 
point. I may say when the County Council of Lanark 
took up the question of coal-dross washing, to begin with 
they were told by some neighbouring authorities that 
that is not a pollution. They thought the wording of the 
Act was so peculiar. You see it is very largely solid 
matter. You cannot take action under Part I., although 
we could take you to streams where the bank and sides 
were simply silted up withthis solid material, because of 
the definition clause applicable to Part I. Then under 
Part III. it could be shown that it was not injurious to 
fish life ; was it r@ally noxious ?. Now thanks to the way 
the cases have been put we have been successful and the 
‘County of Lanark is, I think, the first and only county 
that has been successful in taking a case against offenders 
for polluting by coal-dross washing. We, therefore, suggest 
to you that all doubt should be set aside as to what 
really is a noxious polluting liquid. I think these are all 
eminently matters for investigation. 

27618. And you suggest to us that it might properly 
be laid down in new legislation that suspended matter 
was noxious ?—I do think so. 

27619. Beyond a certain minimum ?—Yes, without 
doing any injustice to the manufacturing industry, a great 
deal of improvement could be made. 

27620. And quite evidently, in a case like this, by the 
provision of inexpensive settling tanks, all this might be 
withdrawn from the river ?—Yes, Sir. 

27621. Then you spoke to us about the residual effluent 
from gas liquors. I suppose the general character of it is 
the same, whether it comes from a gas plant or from a 
coke plant or from blast furnaces, or from Mond gas 
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production and so on; the general characteristics are the 
same ?—Yes, Sir, it is so. 


27622. And they are all equally, or nearly equally 
objectionable ?—From the point of view of rivers pollu- 
tion they are all the same; that is to say, they all contain 
phenols in great quantity or allied bodies that are of a 
poisonous and noxious character. 


27623. Would you consider that that class of effluent 
was the most important in your district to be dealt with ? 
—I would so consider it. 


27624. And you would suggest to this Commission that 
it is an important thing for us to study to see if some 
means could be devised for purifying this residual gas 
liquor ?—Yes, Sir, I do suggest that. 


27625. Then apart from gas liquor, which would you 
consider the next most important matter to be dealt with 
in your district ?—The colour discharges. 


27626. Now what has been found to be the effect of 
these colour discharges; do they affect the life of the 
fish ?—I do not think so. 


27627. Do they interfere with the use of the water, 
say as drinking water for cattle ?—I believe not to a great 
extent. The streams that are mainly affected have been 
so much affected otherwise that I do not think cattle 
have much access to them, but it is more just the appear- 
ance that is so objectionable. It gives the stream a 
blood-red, colour ; it altogether alters the character of a 
natural stream. 


27628. And one could imagine that it depreciates 
property ?—Undoubtedly. Certainly you cannot use it 
for primary purposes, washing clothes, it would stain your 
handkerchiefs, or you could not use it for domestic pur- 
poses at all. 


27629. Now what experiments, if any, have been 
carried out in your district for the purpose of removing this 
discolouration ?—Well, first of all they have tried to sort 
out the different liquids produced, say, at a printing 
work, that is to say take the colours by themselves and 
submit them to sulphate of alumina and iron. I think 
it was ferro-sulphate they tried first and then sulphate 
of alumina. And what they do find is that it involves 
a pretty heavy expenditure, the amount of liquid pro- 
duced is very considerable and they are very apt to 
neglect unless you have inspectors on the spot. 


27630. Then have you not in Scotland legal enact- 
ments that enable you to call upon the manufacturers 
to take every reasonable and practicable means known 
to prevent this discolouration ?—Yes, Sir, but the answer 
here again is just as before, would we be successful in that 
court of law in saying that was a noxious polluting 
liquid? That is the difficulty, you have got to prove this 
to be a noxious polluting liquid before we would 
succeed. 


27631. What you want is that the law should state 
clearly what is noxious ?—Exactly. 


27632. And should state, probably, that some other 
word should be introduced instead of noxious ?—Yes, Sir. 


27633. So that it might be proved that this was an 
injury say to property owners even if it were not an 
injury to health ?—Exactly. And it is a question how 
far the suggestions already made about the central board 
and the administration would effect the end we have in 
view. If such questions could be referred to the central 
board I think it would be alright. 


27634. Then your county council, as such, has not 
carried out any laboratory experiments or other for the 
purpose of endeavouring to solve this difficulty 7—We 
have not, Sir. 


27635. (Chairman.) Nor the manufacturers in your 
district 7?—Well, the manufacturers came to England to 
see what was done there and learn of them. I know both 
paper mills and bleach works and print works have done 
that, but I was led to believe that in many parts of Eng- 
land they got no help; there were offenders there just 
as they were. 


27636. (Mr. Tatton.) Is it possible to treat that colour- 
ing matter; do you know any means of removing it at 
all 2—Well, sulphate of alumina, either with or without 
lime, does take out the colour pretty efficiently, but it 
requires to be carried out in a really scientific way, the 
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amount of alumina and the point at which it is introduced, 
the area of the settling ponds afterwards. As I said this 
is the effluent—(ELxhibiting sample in bottle.)—the colour 
of the effluent that was got that day that these samples 
were taken. 


27637. Was that there, that red dye, the same red 
dye ?—Those colours all mix together along with the 
bleach house liquor. This shows you the effect of the 
sulphate of alumina—(Ezhibiting sample in bottle.) This 
causes a reddish precipitate to come down—(HLaxhibiting 
sample in bottle. )—and this is after it has gone through the 
pond—(Eaxhibiting sample in bottle.) 


27638. (Colonel Harding.) So that their settlement is 
of some use ?—Undoubtedly. Oh, their plant is fairly 
good. We have never got any decision in a court of law 
that would enforce that. I should say that we have been 
helped here by riparian proprietors. (Mr. Munro). The 
point that Dr. Wilson and I both make is that even to get 
that apparently very much improved effluent it is very 
doubtful if we could enforce that. (Dr. Wilson). That 
is it. (Mr. Munro). Because we could not prove that 
the first highly coloured thing was a pollution in view of 
the fact that discoloured matter is said per se not to be. 


27639. Then what grounds have the riparian pro- 
prietors to go on ?—Well, the riparian proprietors are in a 
very much stronger position as regards pollution than the 
local authorities, because they can deal with the primary 
use of the stream. If the riparian proprietors would only 
combine the matter would be dealt with very soon, because 
they are in a very much stronger position than the local 
authority. (Dr. Wilson). In that connection I would 
like to add, if the Commission suggest there should be no 
litigation, it would be a wonderful change ; that is to say, 
there have been case after case taken into court by riparian 
proprietors and by farmers, alleging that their streams 
were polluted and cattle were dying. It is rather a 
favourite way now of getting money out of people for the 
farmers to raise actions. It would make a great change 
in Scotland in our area if the Commission’s reeommenda- 
tion were given effect to, that there is to be no litigation 
now at common law. 


27640. (Mr. Tatton). Would your suggestion of stand- 
ards go beyond the question of suspended matter and of 
discolouration ? If you had standards, if standards were 
adopted, would you suggest other standards ?—-I do not 
know of anything else so far as our particular district is 
concerned. 


27641. These are the most important, suspended 
matter and discolouration ?—Yes, these are the most 
important. 


27642. (Chairman.) You are dealing with trade efflu- 
ent ?—Trade effluent. 


27643. (Mr. Tatton.) Would you have one standard for 
the whole of your district ?—I think not. Each particular 
industry or trade effluent would require to be dealt with by 
itself I think. As regards suspended matter, I think what- 
ever you laid down, either for coal-dross washings or lead 
washings, would control everything else ; you have the 
greatest amount of suspended matter there. (Mr. 
Munro). This is rather important. Of course you mean 
the question, would you have one standard for the whole 
river or different standards for different reaches of the 
river; is that the question ? 


27644, That is so ?—The question is, would you pro- 
pose that there should be different standards for different 
reaches of the river ? 


27645. I will put-it in this way, would you have one 
universal standard over the whole of your district as 
regards suspended matter ?—Yes; there would be no 
difficulty with regard to that. 


27646. I quite see as regards others ?—Colouring and 
poisonous, each would stand upon its merits. 


27647. Would you be able to bring all the works in 
your district up to one standard ?—(Dr. Wilson.) I feel 
quite sure of that. Coal-dross washings and lead mine 
washings are (h3 only things that you have to consider, 
and they could quite well do it. 


27648. Is it chiefly rural; I mean are they large works, 
and would they have plenty of room to put down efficient 
settling tanks under all conditions ?—There are very 
large works all over, coal-mining works especially being 
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developed into large concerns now, and they have pro- 
vided very large settling tanks in connection with their 
coal washers. And then you know they have always 
plenty of steam there. They can raise the water on to 
what you would call a waste refuse heap, and there they 
can construct ponds 20, or 30, or 40 feet up from the 
ground and they would have no difficulty whatever in 
dealing with it. 


27649. You have no instances of works that are re- 
stricted in their area where there would be very little 
room for them to put down efficient settling tanks ; you 
have got none of that kind ?—We have got none of that 
kind, Sir, no. 


27650. (Mr. Stafford.) As to removing the. colouring 
matter, have you tried any other methods excepting the 
one you have mentioned ?—No other method. 


27651. You have never tried filters ?—No. When 
they take out the colour with the pulp at a paper mill 
they press it to get out the liquid, of course, but we have 
never tried the effect of that on the colour alone, dissolved, 
no; and I think in Scotland generally I could say that 
some precipitant is the only thing that we know of having 
been applied to colour. 


27652. With regard to the standards do you think 
there ought to be different standards on different reaches 
of the river; did I understand you to say that ?—Oh 
no, Sir; I think one would put it in this way ; as regards 
suspended matter you can quite well have one standard 
for the whole river. There should be no difficulty in 
producing a liquor; say that either 20, 30 or 10 grains 
of suspended matter is right to be fixed upon, but with 
regard to colour and with regard to poisonous materials 
that must vary with the particular trade effluent. 


27653. But you would not approve of having different 
standards on different reaches ?7—That would be quite. 
unnecessary aS far as our experience goes. No, we 
would not approve. Jam going upon our own experience. 


27654. (Mr. Tatton.) If you made your standard 
much more severe; supposing instead of saying 20, 30 
or 10 grains in suspension you said 2 or 3, would that 
increase your difficulties; would you be able to get 
works sufficiently large to get a standard of that character ? 
—Twoor three; there would be difficulty, I think, oh, yes. 


27655. If you got above that would you not expect 
to have your rivers very highly polluted ?—Oh, no, Sir ; 
10 grains of suspended solids, or 10 parts per 100,000, 
would not be at all a nasty liquor. 


27656. Have you any woollen works in your district ?— 
No, Sir. 


27657. Print works, calico print’ works ?—The sus- 
pended solids I have in my mind are mineral solids. 


27658. Have you calico print works ?—Well, with 
them, perhaps, 10 grains would look rather nasty, because 
it is light and fluffy ; it is not like the mineral. I think, 
perhaps, to meet a case of that kind you would make a 
distinction whether the suspended material was mineral 
or vegetable. 


27659. Bleach works ?—Yes, Sir. Ten grains say of 
sandy material would not look objectionable, because the 
bulk in relation to weight is small; but if-you were dealing 
with 10 grains of suspended material from paper mills, 
or from woollen works, it might be otherwise. 


27660. Well, take the effluent from that calico print 
works; if that had passed through settling tanks this 
heavy matter you have spoken of would remain in the 
settling tank, and if you had still 10 grains left after 
passing through the settling tanks would not that cause 
serious pollution in a stream ?—Yes, it might be objec- 
tionable ; it might be, but I do not think there is need 
for investigation on that point, if I might put it that way. 
We ourselves have done no research work, but from our 
experience there would be no difficulty in dealing with 
suspended material, and I think there would be no diffi- 
culty in having one standard for the whole of the River 
Clyde, but vary it according to the particular industry. If 
it is a mineral suspended material, then one standard for 
that, and if it is vegetable fibre, another standard for that. 


27661. (Mr. Stafford.) That only refers to trade 
waste, does it not ? You are not dealing with sewage ? 
—Yes, not dealing with sewage. 
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27662. (Chairman.) Do you find that the manufac- 
turers co-operate with you ?—They do, Sir. 


27663. Are there any who oppose you strongly who 
would state the other side, because we want to hear both 
sides ?—(Mr. Munro.) You might, Sir, get evidence 
from representatives of certain of the trades whom we 
had to take into court: they might be able to tell you 
that we were oppressive. It is perfectly fair to hear the 
other side. They might tell you what our action cost 
them in money. The Carnbroe Company or the Clyde 
Tron. Works, James Dunlop & Co., Ltd. With both of 
them we had expensive litigations but they ended up 
very pleasantly. Either of these companies might be 
able to say that we were oppressive. I do not think 
they would, but they might. (Dr. Wilson.) This is spent 
liquor, Sir.—(Exhibiting sample in bottle.) —(Mr. Munro.) 
On the question of the coal, whether we had been 
too drastic as regards coal-dross washing, you might 
communicate with the Coal Masters’ Association, and on 
the other question you might also communicate with 
the Iron and Steel Masters’ Association. I will be very 
giad to give Mr. Willis the names of the Secretaries. 

27664. They can choose their own witnesses ?— 
Yes. Then as regards the paper makers, I will think the 
matter over and see. 


27665. (Colonel Harding.) Just one more question ; 


_ has distillery refuse played an important part in your 


works ?—(Dr. Wilson.) We have only two distilleries. 
One is situate in a burgh and drains to a sewage purification 
scheme, land irrigation ; there has been no trouble there 
as far as I know. 


27666. You have no important distilleries ?—No, Sir, 
none running direct to the stream. (Mr. Munro.) On 
the general question, as regards rivers pollution in Scotland 
generally, I would like just to refer to one matter in my 
notes, that in Scotland as a rule, unless there is special 
legislation, local authorities must repay money borrowed 
for the purpose of sewage purification works within 
thirty years. Now I understand that is shorter than 
in England. Certain local authorities in Scotland have got 
special privileges. The City of Glasgow gets sixty years 
to repay in,and my own county, by promoting a private 
Act of Parliament, and obtaining consent to it, have got 
fifty years torepay in. I mention the fact because what 
has been given to us by special legislation it seems only 
reasonable that other local authorities should get, because 
I know for a fact that the expense of putting down purifi- 


cation works is a very considerable deterrent in the minds 
of local authorities in executing works. If they got longer 
time to repay the cost falling upon the ratepayers would 
be less, and I think there would be very much more readi- 
ness to put down purification works. I do not know if it 
is outside the scope of the Commission, but it is a matter 
that might be referred to, seeing the law of England gives 
fifty or sixty years, and seeing that the local authorities 
of Glasgow and Lanarkshire have got special time. 


27667. (Secretary.) In England, under the Public Health 
Act, the Local Government Board have power to fix 
the term of each loan when they sanction that loan, and up 
to a maximum of sixty years; they may not go beyond 
that; but they practically never allow more than thirty 
years for works of sewerage ?—Nor for purification works ? 


27668. Nor for purification works, nor have they any 
special times ?—To that extent my analogy with England 
fails. But there is no authority in Scotland except these 
special local authorities that I have mentioned that get 
sixty years. 


27669. A special local authority may get anything ; 
Parliament has given 100 years for a thing that has per- 
haps not lived for more than ten years ?—Might I put the 
point, the question as to whether a relaxation of the period 
for repayment of loans might not be an appropriate 
matter for the Commission to consider. 


27670. (Chairman.) It is quite relevant ?—I do make 
the point. And one other point; I find I was right in 
saying that the Secretary for Scotland has the power in 
Scotland, as the Local Government Board has in England, 
to compel a local sanitary authority to enforce the pro- 
visions of the Rivers Pollution Act if complaint is made. 


27671. (Mr. Stafford.) You agree some regard would 
be had for the probable life of the works ?—I agree. I 
had to satisfy the Secretary for Scotland that fifty years 
was the workable period. In Scotland we are not under 
the control of the Local Government Board as regards 
the period ; we are entitled to borrow up to thirty years 
for the special periods where allowed. 


27672. (Secretary.) Without any sanction at all ?— 
Without any sanction at all unless we go to the Public 
Works Loan Commissioners. 


27673. You have not the advantage of the advice of the 
inspectors then ?—No ; the county authorities borrow the 
money. We have no inquiries as you have in England. 
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Mr. Epwarp Hatutwett, F.I.C., Chief Inspector to the Ribble Watershed Joint Committee, Preston, 
recalled ; and Further Examined. 


27674. (Chairman.) I think you are a Fellow of the 
Institute of Chemistry ?—-I am. 

27675. And Chief Inspector to the Ribble Watershed 
Joint Committee, Preston 7—I am. 

27676. You have given evidence berore the Com- 
mission ?—Yes, I gave evidence three years ago on 
questions of standards, storm waters, and mill dam 
sludging. 

27677. This statement which you have been kind 
enough to send in to the Commission it is proposed to 
print in extenso; therefore, what we propose to do is to 
ask you questions on that or, if there is anything that 
you would rather amplify, of course, we shall be most 
happy if you will do so? 


(The Witness handed in the following Statement.) 

The following are the trades in the Ribble Watershed 
in which large volumes of water are used for the various 
processes (other than for steam raising or condensing) 
and which have finally to be dealt with under the term 
of waste water :— 

(1) Paper trade, 
(2) Calico bleaching, printing, and dyeing. 
(3) Brewing. 

It is necessary to point out that it has been the policy 
in this watershed to obtain as far as possible the treat- 
ment of liquids from breweries, tanneries, and chemical 
works at the sewage works ot the various loca] authorities. 
With the exception of two small breweries and one glue 
works they are all connected to the sewers. 
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(1) PAPER TRADE. 


Under the one head of Paper Trade are included all 
the trades in which the manufacture of paper is the 
essential feature. There are many different kinds of 
paper, and as each class of paper is made from different 
raw materials the resulting trade liquids are practically 
as different as if each branch were a separate and distinct 
trade. 

(a) WHITE PAPER. 


This must again be sub-divided into :— 
(1) News paper. 
(2) Wall paper. 
(3) High-class news and printings. 
(4) Note paper. ; 
The manufacture of paper may be roughly divided 
into three stages—firstly, the preparation of the raw 
materials ; secondly, the actual process of making the 
paper ; and, thirdly, the dyeing, printing or staining of 
the prepared paper. In each of the processes, which 
are separate and distinct, large volumes of water may 
be used, and grossly polluting liquids result therefrom. 


(1) News Paper. 


Raw materials —Wood pulp, 
alumina, and dyes. 

Wood pulp is of two forms, mechanical pulp and 
chemical pulp. Mechanical pulp requires to be bleached, 
chlorine being the agent usually used, whilst chemical 
pulp is practically ready for use. 

In this class of paper the preparation of the raw 
materials does not require a great deal of water, and the 
waste liquids have suspended matter as their main form 
of impurity, together with a small amount of chlorine 
and dilute acid. Such liquids are passed direct to the 
purification plant. 

In the second process—the actual making of the paper 
—very large quantities of water are used. The water 
discharges direct from the paper machine, and contains 
the fibre, china clay and alumina salts which have not 
been retained on the machine wire. This water, called 
machine or back-water, is common to all the paper trades. 
It is usually pumped into tanks situate in the mill, and 
called back-water tanks. They are of various forms 
and are used with the object of allowing the grosser 
suspended matter to settle out, the deposit is drawn off 
at frequent intervals and mixed with fresh raw niaterials. 
A part of the supernatant water is used in the preliminary 
processes. Recent improvements have been made, and 
in place of or in addition to tanks, the liquids are passed 
through a filter consisting of a travelling blanket so 
arranged that waters are passed by their own head through 
the material of the blanket, leaving a thin layer of fibrous 
material, which is automatically scraped off. Whatever 
the forms of the preliminary processes ‘the resultant 
liquids are by no means satisfactory and require further 
treatment. 

The treatment in this watershed consists of settlement 
in tanks, used either on the continuous or intermittent 
flow system. The results generally are highly satisfac- 
tory, depending on the available tank capacity. The 
amount of sludge deposited is very large, and in the 
majority of cases sludge presses have had to be installed. 
The tanks require very frequent cleansing. The’ sus- 
pended matter can be reduced to two or three parts per 
100,000, and the dissolved impurities are also small 
owing to the clean nature of the raw materials used. 
Where a coloured paper is produced the effluents contain 
a small amount of colouring matter. 

Up to a few years ago the recovered sludge was dis- 
carded as being ot no value. It has been found that 
there is no great difficulty in re-using it, and I am per- 
sonally acquainted with one works where a minimum 
profit of £1,000 per annum, after payment of expenses, 
is regularly obtained. The sludge from the mill at one 
time was habitually surreptitiously discharged to the 
river. 

See Analytical Tables—Works A., B. and C. for results 
ot treatment. 


china clay, salts of 


(2) Wall Paper. 
(3) High-Class Notes and Printings. 


Raw materials, fibrous matter.—Wood pulp, esparto 
grass, clean rags. 


Bleaching materials.—Chlorine and acids. 
Loading agents.—China clay, pearl white, resin, ete. 


EVIDENCE : 


Dyes and printing materials.—Starckes, resins, dyes* 
mordants, lakes, etc. ’ 

In the preparation of the materiels a great volume of 
water is used, and very polluting liquids—difficult of 
treatment—are produced. Substances other than wood 
pulp, such as esparto grass, have to be boiled under 
pressure in kiers with a strong solution of caustic sodas. 
This treatment dissolves the resinous, glutinous material 
of the grass and some of the cellulose. In fact, half of 
the weight of the grass is removed. The kier liquor is 
run off and the grass washed several times with hot 
water. The kier liquors and first washings are very 
strongly alkaline and rich in organic matter. They are 
evaporated under reduced pressure and finally burned 
with a view to the recovery of the alkali. The ash, after 
burning, is dissolved and causticised, and the recovered 
caustic soda re-used. Tbis part of the process is carried 
out at a profit. The third and subsequent washings of 
the grass are considered too dilute to pay for evaporation. 
These liquids still contain a considerable quantity of 
alkali and much organic matter, and are extremely diffi- 
cult to treat in the purification plant. The washed grass 
has now to be bleached and washed, the different waters 
all requiring treatment. 

After the materials have been prepared: there is the 
actual process of paper-making, in which a large quantity 
of water is used. The machine water is treated in back- 
water tanks and finally goes to the purification plant. 

In the case of wall papers, which have to undergo 
printing and dyeing, the printing rollers, colour boxes, 
dye becks, etc., have to be washed and the wash waters 
sent to the purification plant. Some of these waters are 
difficult of treatment on account of the thickening agents 
used in preparing the colouring materials and on account 
of the dyes. 

The method adopted for purification of the mixed 
crude liquids consists of settlement in large tanks, gen- 
erally with the addition of precipitants. In some cases 
filters have been put down. The amount of sludge 
settled out is very great, and presses are usually required. 
The pressed sludge appears to have no value, probably 
owing to the admixture of sludge derived from the waters 
in the preparing processes. The results generally are 
unsatisfactory, the suspended matter varying consider- 
ably. It is of a fine nature and is not even retained on 
the filters. The difficulty of treatment appears to be 
almost entirely due to the wash waters which in some 
cases are very strong, and require a large amount of 
precipitant. At one works the results have markedly 
improved owing to the addition of vitriol to the wash 
waters as they are run from the kiers. The volume of 
waste water is very large, amounting in several cases to 
750,000 gallons per day. 

See Analytical Tables—Works J, K, and L. 


(b) BRown PapERs. 


All sorts of brown paper are made in this district, from 
the heavy browns to the groceries and thin browns. 


Raw materials.—Wood pulp, rags, bagging, waste paper, 
old tarpaulin, peat, ete. 


Bleaching agents.—-Lime, chlorine, acids. 


Loading agents.—Colouring matters,sulphate of alumina, 
china clay, resin, etc. 

The first part of the process consists in boiling the 
fibrous materials with lime to remove dirt and grease. 
The kier liquors and wash waters are very grossly pollut- 
ing and difficult of treatment. The kier liquors from 
the lime boil, unlike the soda boil from the esparto liquors 
in the case of white papers, give no product worth re- 
covering. The machine waters are pumped to back- 
water tanks and the overflow sent to the purification 
plant. 

The usual mode of treatment is by settlement with or 
without precipitants, and, in some cases, filtration. The 
results are not satisfactory. It is possible to more or 
less thoroughly remove the suspended matter, but the 
resultant liquids are highly charged with organic matters 
which, in some cases, rapidly putrefy. Sludge presses 
are often needed to deal with the large amount of sludge. 

In my opinion, at some mills, it is possible by means 
of efficient settling tanks to obtain liquids which might 
be discharged to. any river, but the effluents from 
mills using esparto and fairly clean rags contain organic 
matter and suspended matter of a fine character, or as 
colloidal matter, and do not easily give satisfactory 
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results The organic matter does not seem to be in a 
putrid state, possibly owing to its clean nature, to the 
heat used in the preliminary processes, or to the large 
amount of chemicals used. In the brown mills, settle- 
ment removes a very large amount of suspended matter, 
but the filthy character of some of the raw materials. 
together with the lime, makes it difficult even to remove 
the suspended matter. In some cases the liquids on 
further cooling deposit more suspended matter. The 
organic matter is also very putrid, and would possibly 
require several contacts or very deep filters to effect an 
efficient purification. It is possible that, if the worst of 
the waste waters derived from the preliminary processes 
of cleaning the fibrous materials could be discharged 
to the sewers, the machine and other waters might 
be more easily dealt with. The volumes from the various 
paper works are very large and vary from 100,000 to 
1,000,000 gallons per day. The effluents are generally 
hot. It must be borne in mind that paper works are in 
continuous operation from Monday morning to Saturday, 
so that crude liquids are discharged to the purification 
plant during twenty-four hours every day. 

See Analytical Tables for results of treatment—Works 
D, EH, F, G, H, and I. 


(2) CALICO BLEACHING, PRINTING, 
AND DYEING. 


The processes in bleaching consist briefly in treating 
the woven material, firstly, with alkali (either lime or 
soda) and washing; secondly, with acids and washing ; 
thirdly, bleaching with chlorine from bleaching powder, 
acidifying and washing, and, finally, soaping, starching 
and filling. The number of times these processes are 
repeated depends upon the class of goods treated and 
the finish required. 

In the case of the kier liquors, in which either lime or 
soda is used, the resultant waste liquids are most difficult 
of treatment. They are strongly alkaline, and contain 
in addition a large amount of starch, fatty and waxy 
matters, and are discharged at a high temperature. The 
wash waters are of the same form but very much more 
dilute. The liquid from each bleach works seems to be 
different and depends on the class of goods. The 
volumes are very large. The treatment usually adopted 
is settlement with or without precipitants, and, in many 
eases, filtration. Some of the results are more satis- 
factory than others. In some cases deposition of sus- 
pended matter appears to be slow, and in others the 
suspended matter is so finely divided that the filters 
do not remove it unless they are practically choked. At 
times the effluents are distinctly putrid. This putridity 
seems to depend upon the amount of sludge in the tanks 
and the temperature of the liquids and the air. Coarse 
filters do not remove the starchy matters. The kier 
liquors ought to’ be treated separately. It is possible 
that the other waters would lend themselves to treatment 
by settlement and filtration. 

At one works very complete filters have been installed. 
These works have been seen by your Mr. Frye, who has 
details of their construction. Putrid fermentation is 
encouraged by turning sewage into the settling tanks. 
The results show distinct purification of the dissolved 
impurities, but only the wash waters are treated and the 
lodge into which the effluent is passed shows distinct 
signs of fungus. The kier liquors are treated with the 
dye waters in a separate set of tanks. 

At another works sewage sludge was added to the 
tanks with a view to setting up a putrid fermentation and 
finally treating the liquids on a continuous filter. In 
this case the results were not satisfactory ‘The uncertain 
rate at which the crude liquids were discharged to the 
tanks, the chemicals present, and the peculiar character 
of these, in that they contained a large amount of china 
clay, caused the effluents to be.very unsatisfactory. 
The filter quickly became choked, and a large volume 
of the tank effluent passed over the surface of the filter 
instead of through it. 

In some cases sludge presses have been found to be 
necessary. In one case the pressed cake is easily burned, 
and the resultant ash is used as a manure. 

By some firms bleaching alone is carried out. In the 
eases of some of the large print works they do their own 
bleaching. The trade is so mixed that it is impossible 
to divide them into separate groups. 

In calico printing each firm has a different class of 
liquids to deal with, and there is no finality in a firm’s 
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class of work. With one firm the liquids are generally Mr. Edward 


blues and blacks, with another firm it will be reds, and 
a third firm a mixed trade ; in fact, each firm often has 
a speciality of their own, and a general trade. 

The crude liquids contain starches—ordinary starch 
and soluble starch—gums, soaps, dyes of all colours, 
mordants—such as the salts of tin, zinc, aluminium, 
chromium, etc.—dungs, resin, china clay, and other 
minerals. In some works a practice is made of scraping 
out the solid matter from colour boxes, mixing tubs, 
etc., and removing it in a solid form. In other cases 
it is washed out and sent to the purification works. The 
removal in a solid form of the starches, gums, and Jakes 
is very desirable. The dyes are of all colours and com- 
positions, including the sulphur dyes. It will, therefore, 
be readily understood that the waste waters may contain 
anything and everything, and are very difficult to deal 
with. In some works a process known as mercerising 
necessitates the usage of a large amount of caustic soda, 
and the liquids are strongly alkaline. 

The alkaline nature of the crude liquids in some cases 
makes it more difficult to treat. One or two firms make 
their own soda from sodium carbonate by adding lime. 
The huge amount of calcium carbonate so formed is in 
some cases separately removed. In one case it is sent 
to the purification tanks, and although acting as a pre- 
cipitant, it adds very considerably to the sludge difficulty. 

Treatment in tanks, with or without the addition of 
precipitants, removes a large amount of suspended 
matter in the form of sludge. The effluents still contain 
suspended matter. In some cases they are highly 
coloured, in some they are distinctly putrefactive, and 
others give rise to slimy growths in the beds of streams. 
Filters are used at many works, but the area is limited 
and the volume treated per cubic yard is such as to 
prevent any extensive bacterial purification even if such 
is at all possible. When a filter is first used it appears 
to remove a small amount of colouring matter. 

Sludge lagoons may give rise to local nuisance, and 
in the cases of one or two works where the settling tanks 
are practically old reservoirs and difficult to clean, gases 
are freely evolved and putrescence seems to be set up. 

Several works where indigo is used have a separate 
plant for the treatment of the indigo waste waters. The 
indigo sludge is re-used. 


(3) BREWING. 


In this watershed all the breweries, with the exception 
of two, are connected to the sewers. These two breweries 
are very small and the volume of liquid to be treated 
amounts only to a few thousand gallons. In one case 
where alterations are being carried out there seems no 
doubt that satisfactory results will be obtained if a suffi- 
cient depth of filtering material is available. 


GENERAL. 


The pollution of the tributary streams of the Ribble 
by trade waste is due not so much to the number of 
factories turning out trade liquids as to the large volume 
discharged from each works. In several cases the volume 
from bleach works and print works amounts to several 
million gallons per day. The fresh water lodges of the 
firms are many acres in extent, and are as large as the 
reservoirs of many of the towns. The rivers in dry 
weather consist very largely of the effluerts of the 
various purification plants and sewage works, and in 
addition the waters of the streams are used by a number 
of cotton mills for the supply of boilers and condensers, 
and becomes distinctly hot. 

Manufacturers, as a whole, have been desirous of 
removing the suspended matter from their trade liquids, 
but the necessity of pumping, the provision of sufficient 
settling space, the difficulty of running off top water 
without running off sludge, the difficulty of sludge re- 
moval, can be overcome only at considerable expense. 
The removal of dissolved impurities such as starch, 
gummy matters, organic matters derived from fabrics 
and from the dungs and other materials used, are still 
pressing problems. 

In July, 1898, the Ribble Joint Committee took pro- 
ceedin against Messrs. Potter & Co., Paper Makers, 
Almonds Mill, Darwen, for the pollution of the River 
Darwen by the liquids resulting from the manufacture 
of brown paper. Settling tanks had been constructed 
and a filter press installed, but the final effluents contained 
suspended matter .and were unsatisfactory. It was 
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that, although the manufacturer by reason of the volume 
or nature of his trade liquids may have to construct. or 
enlarge his own purification plant, yet possibly a portion 


Mr. Edward admitted by the defence that the effluent from the mill 
Halliwell, was of a polluting character, but it was claimed that 
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FIC. owing to local circumstances the cost of constructing 
an additional tank was prohibitive, and that they had 
used all reasonable means with due regard to cost and 
the effect on the trade. The case was tried in the High 
Court of Justice, Queen’s Bench Division, before Mr. 
Justice Bruce and a special jury, when the case was 
dismissed, it being held that they had adopted reasonable 
means for rendering harmless the polluting liquid. 


D.—WHETHER THE CONDITION OF THE RIVERS IN THE 
RIBBLE WATERSHED Is IMPROVING. 


We have no reliable figures to show the change in the 
rivers in the Ribble Watershed. During the last twelve 
months samples of the River Ribble before its junction 
with the River Darwen, the River Darwen, and the 
Ribble after its junction with the Darwen have been 
taken monthly, and a table of the analyses is handed 
in (see tables at end of Mr. Halliwell’s evidence). 

Samples of other rivers have been taken, but no regular 
routine has been observed. 

Although there are no analyses to prove it, I have 
no hesitation in saying that the rivers show a marked 
improvement, and this opinion is borne out by a number 
of independent’ statements made to me from time to 
time by people who are in touch with the rivers or are 
users thereof. The Ribble, which is a noted salmon 
stream, has, particularly during the last two years, 
contained a large increase of salmon and sea trout. I 
have been so informed by a number of fishermen, who 
state that although the fishing has been poor the number 
ot fish in the stream has been wonderfully large. The 
bad fishing has been due to natural conditions and not 
to pollution. 

It is extremely difficult. to prove that a river is im- 
proving owing to many factors, such as rainfall, rate of 
rainfall, period of drought, temperature, condition of 
trade, local holidays—which have a marked effect on a 
stream—and numerous other considerations. 

The beds of the streams also show marked improve- 
ment. The River Calder, whose main source of pollution 
is sewage, shows probably a greater rate of improvement 
than either the Douglas or the Darwen, both of which 
streams contain a very much larger proportion of manu- 
facturers’ trade liquids. 

The tributary streams of the Ribble are by no means 
satisfactory, but any temporary dislocation of purification 
plant by a breakdown of pumps or from other causes 
increases the pollution and has a marked effect on the 
stream. 

Standards for Trade Effluents. 


I should very much like to see standards fixed. I 
think that a standard for the amount of suspended matter 
could be fixed, and would be of advantage to manufac- 
turers and administrative bodies, but other forms of 
pollution by dissolved impurities would remain to be 
dealt with, and for these forms a standard would be 
much more difficult. Soluble impurities take many 
forms. In some trades, such as breweries, tanneries, 
paper works—particularly brown papers—bleach works, 
dye and print works—particularly where dungs are used 
—and other trades, the organic matter still in solution 
is putrescible and actually putresces. Other liquids 
contain a large amount of dissolved organic matter which, 
although not giving actual putrescence in the incubator, 
may give objectionable odours and even putresce on 
passing through lengths of river where the flow is very 
sluggish and where much sludge has accumulated, due 
to many causes, particularly storm overflows and road 
waters. Other dissolved impurities, such as soluble 
dyes and metallic poisons, will increase the difficulty of 
fixing a standard. 

One of the main advantages of a standard would be 
that the clause in the Pollution Act dealing with the 
availability of means with due regard to cost, etc.; would 
have to disappear, as that section would be contradictory 
to a standard. If a manutacturer found the cost of 
constructing a plant, capable of so dealing with his liquids 
as to come within the standard, prohibitive, he could 
be given the power to appeal to the Rivers Boards or 
Central Authority to have the standard in his case ad- 
justed to meet his difficulties. It is very essential in 
considering the possibility of fixing standards for trade 
waste to have ever present in one’s mind the possibility 


of his liquids, particularly that portion which is most 
polluting and most difficult to deal with and probably 
only a small portion of the whole, could be discharged 
to the sewers. 

I have not had sufficient experience of the standard 
suggested by the Commission and based on the rate of 
absorption of oxygen to give any opinion as to whether 
this standard is likely to be workable for trade liquids. 
I am making tests on the lines of the standard and should 
be glad, if the Commission should think it desirable, to 
give the results of such tests and my opinion thereon 
after the lapse of a few months. I should like to add 
that as far as the tests have been made there is a strong 
probability that some trade effluents which do not absorb 
oxygen when tested alone do so when mixed with a 
satisfactory sewage effluent. 

There are degrees of pollution by trade liquids which 
it is highly probable that a Rivers Board or Central 
Authority would not consider as being objectionable, but 
which might be a source of injury to certain persons or 
industries where they require their water supply to be 
free from all forms of pollution, particularly of slight 
colours. Such riparian rights should still be, in my 
opinion, respected, and damages recoverable by interested 
parties. 


Investigations Required and How to be Carried on. 

I believe it is practicable for manufacturers to remove 
suspended matter and some soluble matters such as soap 
by settlement with or without the addition of precipitants. 
In many cases manufacturers have provided filters, but 
I think it very desirable, even essential, that experiments - 
should be made on a large scale to see whether the filters 
have any purifying effect over and above a simple strain- 
ing effect. In this watershed there are many purification 
plants which include filters. Such filters, with one or 
two exceptions, appear to do little more than act as 
strainers. The coarse material of the filters, the lack 
of satisfactory means of distribution, the large volume 
treated per square or cubic yard, make it difficult to 
prove that filters have or can have any other effect. In 
suggesting the investigations to be carried out one has 
to bear in mind that at the works where a form of treat- 
ment over and above the provision of settling tanks is 
required the volume will be very large or the liquids 
very strong, as otherwise such liquids could be treated 
at the sewage works. 

I have little doubt that brewery and tannery wastes 
are amenable to treatment either in contact beds or 
continuous filters if sufficient area and fall are available, 
and cost is not limited. 

We lave in this watershed several works with a volume 
from each works varying from 500,000 to 2,000,000 gallons 
per day, and such liquids at times, particularly in summer 
when the river consists of practically nothing but trade 
effluent and the temperature is high, show distinct signs 
of putrescence on incubation, and also give rise to growths 
in the bed of the stream. 

Investigations are urgently needed to prove that the 
liquids from dye works and bleach works which contain 
starches, gums, resins, and other organic matters derived 
from dungs (as also waters after the removal of grease 
from wool and piece scouring) can be purified by biological 
filters ; what area and depth of filter is necessary and also 
whether a preliminary treatment to set up putrefactive 
fermentation is necessary. The nature of these liquids 
is so variable that what is successful in one case may 
not be in another, and therefore many experiments at 
various works will possibly be necessary. 

Manufacturers in the watershed have, in many instances, 
been prepared to go to considerable expense to treat 
their liquids, and have shown a desire to prevent pollution 
and I believe they would give the Commission every 
facility for putting down experimental plants, and it is 
possible, although doubtful, that some of the large com- 
binations would make financial contribution. 

There is at Leyland, at the works of Messrs. Stanning 
& Sons, Ltd., Branch of the Bleachers’ Association, a 
very complete set of tanks and percolating filters. One 
set of tanks and the filters is intended to deal with the 
dilute wash waters from the bleaching processes. Putre- 
factive fermentation is set up in the tanks by allowing 
the sewage from the factory to discharge thereto. The 


ROYAL COMMISSION ON SEWAGE DISPOSAL, 


object of the firm, in addition to preventing the pollution 
of the stream, is to re-use this water, as their supply is 
somewhat limited. Samples of the different crude liquids 
have several times been taken, and the analyses thereof 
are enclosed. It might be possible for the Commission 
to arrange with the Association for experiments to be 
carried out at these works. 

Another series of experiments which, in my opinion, 
are advisable, is with respect to the effect of the non- 
removal of sludge from tanks and the possibility of such 
sludge becoming liquefied and being removed in a soluble 
and putrid form in the final effluent. 


E.—WHETHER THE LAW SHOULD BE ALTERED IN REGARD 
TO THIS MATTER. 

I consider the Rivers Pollution (Prevention) Act, 1876, 
requires to be’ amended in' many respects. 
Firstly.—Power of entry. 

Excessive use of water either as waste or as a means 


of diluting the liquids to be treated cannot be ascertained 
nnless there is free access to works. 


Secondly.—Facilities for obtaining samples of discharges. 
Power ought to be given to compel the construction 
in easily accessible places of inspection or sampling 
chambers, both in the works and at the purification 
plant, and that such places should be kept in a condition 
of easy accessibility. The reason of this is obvious. 
In some cases a polluting discharge is seen to be taking 
place into a river, but owing to the depth of water in 
the river or the danger or difficulty to the inspector no 
samples can be obtained before the discharge has been 
stopped. 
_ In some cases the discharging point is quite inaccessible 
and is placed below the surtace ot the river or in a culvert, 
or in even more difficult situations, As an instance, the 
point of discharge from one set of purification works is 
situate half-way up a weir (which issome 8 feet in height) 
and 4 feet from the side. The whole of the river falls 
over the weir in the vicinity of the pipe, and any discharge 
from the submerged pipe is mixed with practically the 
whole of the river before it can be seen. In this case a 
sampling chamber is placed on the line of aischarge pipes, 
but it is very possible that surreptitious pipes join below 
the sampling chamber. 


Thirdly.—Power to compel the removal of objectionable 
points of discharge. 

Power should also be given to compel the removal of 
surreptitious discharge pipes. I hope to be able to pro- 
duce a photograph of such a pipe. The existence of 
this ‘“‘ back door’ has been known for some time, and 
it is also known that it is frequently used, but it has 
been impossibld to obtain evidence of such a nature as 
would justify oj.e in taking proceedings. 

Fourthly. Heavy penalties for the, mis-use or non-usage 
of works. 

In this watershed proceedings have been taken in 
several instances for the wilful mis-use of works. In 
these cases the purification plants were capable of giving 
fairly satisfactory results when legitimately used, but 
it was found that the accumulated sludge was surrepti- 
tiously discharged. The following table shows the length 
of time occupied by the various steps which, at present, 
it is necessary should be taken before a conviction can 
be obtained :— ; 

Offence - - - - 10th March, 1904. 
Reported to Committee - 14th March. 
Committee give firm two 
months’ notice of inten- 
tion to take proceedings 
Application made to Local 
Government Board for 
consent to take legal 


30th March. 


proceedings - - - 30th March. 
Local Government Board 

held Inquiry - . - 6th May. 
Local Government Board 


sanctioned proceedings - 30th June. 
Sanction reported; to Com- 
mittee - - - - llth July. 
County Court : - - 23rd September. 
Although the parties pleaded guilty the law allowed 
no penalty other than the granting of an Order to restrain 


from committing such offences. It will be seen from . 
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the table that it was possible for the firm to continue 
to mis-use the works for six months whilst proceedings 
were pending without penalty. The same holds good 
for non-usage of works. In my opinion it is ridiculous 
that the Local Government Board should need to hold 
an inquiry to see if means are reasonable, practicable, 
and available, with due regard to cost, ete., for a firm 
which has constructed purification plant, the offence 
into which inquiry is being held being the mis-use of 
such works. The maximum penalty ought to be very 
heavy. > 


Fifthly.—Procedure necessary to compel construction 
of purification works. 


The following is the portion of the 1876 Act dealing 
with this matter ;— 


\ 


““4.—Every person who causes to fall or flow or 
knowingly permits to fall or flow or to be carried 
into any stream any poisonous, noxious, or polluting 
liquid proceeding from any factory or manufacturing 
process shall (subject as in this Act mentioned) be 
deemed to have committed an offence against this 
Act. 


‘“‘ Where any such poisonous, noxious, or polluting 
liquid as aforesaid falls or flows or is carried into 
any stream along a channel used, constructed, or 
in process of construction at the cate of the passing 
of this Act, or any new channel constructed in sub- 
stitution thereof, and having its outfall at the same 
spot, for the purpose of conveying such liquid, the 
person causing or knowingly permitting the poisonous, 
noxious, or polluting liquid so to fall or flow or to 
be carried shall not be deemed to have committed 
an offence against this Act if he shows to the satis- 
faction of the court having cognisance of the case 
that he is using the best practicable and reasonably 
available means to render harmless the poisonous, 
noxious, or polluting liquid so falling or flowing or 
carried into the stream. 


*6.—Unless and until Parliament otherwise 
provides, the following enactments shall take effect :— 
Proceedings shall not be taken against any person 
under this part of this Act save by a sarfitary autho- 
rity, nor shall any such proceedings be taken without 
the consent of the Local Government Board; pro- 
vided always, that if the sanitary authority, on the 
application of any person interested alleging an 
offence to have been committed, shall refuse to take 
proceedings or apply for the consent by this section 
provided, the person so interested may apply to 
the Local Government Board, and if that Board, 
on inquiry, is of opinion that the sanitary authority 
should take proceedings, they may direct the sanitary 
authority accordingly, who shall thereupon commence 
proceedings. 


‘*The said Board in giving or withholding their 
consent shall have regard to the industrial interests 
involved in the case and to the circumstances and 
requirements of the locality. 


“The said Board shall not give their consent to 
proceedings by the sanitary authority of any district 
which is the seat of any manufacturing industry 
unless they are satisfied, after due inquiry, that 
means for rendering harmless the poisonous, noxious, 
or polluting liquids proceeding from the processes 
of such manufacturers are reasonably practicable 
and available under all the circumstances of the 
case, and that no material injury will be inflicted 
by such proceedings on the interests ot such industry. 


** Any person within such district as aforesaid, 
against whom proceedings are proposed to be taken 
under this part of this Act, shall, notwithstanding 
any consent of the Local Government Board, be at 
liberty to object before the sanitary authority to 
such proceedings being taken, and such authority 
shall, if required in writing by such person, afford 
him an opportunity of being heard against such 
proveedings being taken, so far as the same relate 
to his works or manufacturing processes. The 
sanitary authority shall thereupon allow such person 
to be heard by himself, agents, and witnesses, and 
after inquiry such authority sball determine, having 
regard to all the considerations to which the Local 
Government Board are by this section directed to 
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have regard, whether such proceedings as aforesaid 
shall or shall not be taken; and where any such 
sanitary authority has taken proceedings under this 
Act, it shall not be competent to other sanitary 
authorities to take proceedings under this Act till 
the party against whom such proceedings are in- 
tended shall have failed in reasonable time to carry 
out the order of any competent court under this 
Act.” 


The difficulties which meet a manufacturer are very 
great. The firm may be tenants either on a short or 
long lease ; land may not be available on which to build 
tanks or filters, or only obtainable at a long price; the 
only available site may necessitate expensive engineering 
works ; local nuisance may arise from the purification 
plant; difficulties of sludge removal; general first cost 
and annual cost. 


Any or all of the above factors may be alleged by a 
manufacturer, and it follows that one firm may be at 
a much greater expense than another firm in dealing with 
a smaller volume of similar liquids, and yet results may 
not be satisfactory. At present, owing to the saving 
clauses in the Act, it is impossible to state either what 
standard must be attained or even to fix general principles 
on which plants should be designed or required. 


In my opinion standards should be fixed subject to 
appeal to the Rivers Boards or central authority. The 
onus of proof that local or private circumstances prevent 
a firm constructing such purification plant as will enable 
them to meet the standard should lie on the manufacturer. 


NECESSITY OF SAMPLEs. 


Under the 1876 Act it is not essential that samples 
‘should be taken, but under the Mersey and Irwell and 
the West Riding Acts any samples taken on works must 
be taken in duplicate or triplicate. In some cases it 
would be very difficult for an inspector to duplicate all 
his samples, especially in cases of surreptitious discharges. 
It ought to suffice that the inspector intimate that he has 
taken samples. 


27678. The works in your watershed, I think, consist 


of paper works, calico bleaching, printing and dyeing, 


and brewing ?—Those are the main works. 


27679. Those are the main works ?—We have others, 
but the others I have not thought it necessary to mention. 
‘There is coal washing and small trades which only result 
in a very small volume of liquid which I have not men- 
tioned. These are the main trades which I thought 
were the essential. 


27680. Have you a list of the works in the form of a 
table; it would be of value to the Commission ?—I 
have not one with me ; I could prepare you a list. 


27681. We have that for the West Riding ?—You 
mean a complete list of manufacturers who have purifi- 
‘cation tanks in one form or another. 


27682. Under the different heads; so many paper 
works, so many calico print works, and so on ?—Yes, 
I could do that, 


27683. Then in two other columns, one with treatment 
and the other without treatment, and perhaps a third, 
going into the sewer ?—I am very glad to say we have 
not a single works without treatment. 


27684. They are all treated ?—They are all treated. 


27685. Are they what you would consider fairly satis- 
factory, | mean do they remove the bulk of the suspended 
matter or reduce it to 3 or 4 parts per 100,000 ?—They 
reduce it very considerably and you would see from the 
tables which I sent you that at times the whole of the 
suspended matter is reduced up to within 3 or 4 parts 
per 100,000. At other times the same works will be 
‘discharging a liquid containing much more suspended. 
matter than that, and that is one of the difficulties which 
I have brought out, I trust, in the evidence with relation 
to all classes of works. 


27686. We will deal with those when we come to the 
different works ?—If you please. ~ 


meted ee give us here various manufactories, In 
the case of the newspaper works, woad pulp is used 
chiefly I think ?—That is so, Sir. Seo 


‘ 


EVIDENCE : 


27688. Is it the case that all solid matter which goes 
away from the wood pulp works is waste of valuable 
material ?—No, Sir; a large portion is in my opinion 
valuable waste material, but there is a smaller’ portion 
which I do not think can be used. The major portion is 
clean waste and in many cases is recovered, but at the 
same works, where they recover and re-use a large portion 
of their pulp there is a small portion of their liquids on 
certain days which they cannot or do not re-use. That 
is because at the week-ends they what they call clean 
down or sweep up, whichever you like, and the floor- 
washings and other washings are dirtier liquids and the 
pulp which is recovered is too dirty to be re-used, so 
that at certain times of the week the liquids give a sludge 
which the manufacturer considers not advisable to re-use. 


27689. Do you consider in that class of work that the 
waste from those particular works can be reduced to 
2 or 3 parts per 100,000 of sewage matter by such 
treatment ?—I do, Sir. 


27690. Speaking generally ?—Speaking generally; I 
think it can be if the tanks are sufficiently large; the 
principle allows the removal to 3 or 4 parts per 100,000. 
I might mention, Sir, that in the news paper trade, at 
least in the newspaper paper where to-day they are using 
practically nothing but pulp as their fibre giving material, 
at one time they used to use rags and the rag waters 
necessitated a plant to recover all their alkali, but the 
trade or the nature of the trade having altered in the 
majority of cases in the river watershed, rags are not 
used in making the news paper, so that that plant which 
they once had for the recovery of the alkali from their 
liquids is now lying waste. 


27691. (Sir William Ramsay) Might I interpose; the 
word pulp is only used for wood pulp I suppose ?—I 
think so, yes. 


27692. When you speak of esparto you use the word 
esparto ?—I think so, and they do in the trade. 


27693. (Chairman.) With regard to the waste from 
the works where they use pulp, you say that 
can be recovered; the caustic soda can be recovered 
from the esparto at a profit ?—-Part of the alkali can be 
recovered. The treatment of the esparto, as I mention 
in the proof, consists in boiling with alkali. When 
the treatment has been carried on tor some little time 
the alkali liquors are run off. Those Jiquors are evapo- 
rated. The grass is now washed with hot water, the 
washings are treated because they contain a considerable 
quantity of alkali. Further washings are necessary. 
Those further washings are still alkaline, and in many 
cases strongly alkaline, but the manufacturer often con- 
siders that the amount of alkalinity which is still present 
is not sufficiently large to pay for evaporation, so that in 
treating the esparto you get, as you might say, two 
classes of liquids, one of which is evaporated and I 
believe pays for treatment and more than pays for treat- 
ment, and another portion of the liquids of a similar 
nature but more dilute is, it is stated in the trade, so 
dilute that the cost of evaporation prevents them 
carrying out that method of treatment within reasonable 
bounds of cost. Of course the alkali liquors in addition 
to containing alkali contain a very large amount of 
organic matter. lt is not purely alkali which they are 
treating, it is alkali partially in a free state and partially 
combined with the substances which have been. 
removed from the grass. 


27694. (Sir William Ramsay.) Is there any possibility 
of using methodical washing which would have the result 
that all the liquor would be treated ?—That is a point 
which I have repeatedly discussed with men who hold, 
I believe, a high position in the trade, and I have sug- 
gested to them that their method of washing does not 
seem the most efficient method, but they say that in 
their opinion, it is. 


27695. No doubt from their point of view it is sufficient, 
but from the point of view of the recovery of alkali, it is 
inefficient. From the point of view of treating paper 
it is probably all right ?—Well, the one hangs on the 
other. 


27696. Yes ?—I asked, I remember, in one case, a 
manufacturer if he could not alter his method of washing 
which would in my opinion, not only wash his grass more 
efficiently, but at the same time would give stronger alka- 
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line wash waters which would be probably worth while 
treating by this same method, but ashe put it : ‘‘The mill 
is arranged on certain linesso that if I were to alter it, it 
would mean a very great cost in my general working 


methods and the operation of machinery and one thing. 


or another.” He could not alter his plant. 


_ 27697. It would be an initial cost, but he would gain 
in the long run ?—I thought so, but he did not agree 
with me. 


27698. (Chairman.) Would that mean using the dilute 
washings for the strong washings the next time ?—It 
was on those lines that I made suggestions to him and also 
another method. They take the grass in large boilers 
and mix with alkali, boil with steam under pressure. 
The strongly alkaline waters are run off from those kiers. 
Warm water in the first case is run into the kiers full of 
the boiled grass and discharged. That goes on in the 
other washing in the same way. Well, I have noticed 
that as they ran off the kiers the water from any one 
particular washing varied in strength; that is to say, it 
appeared as if some of the water had been used to 
abstract the alkali liquors and another portion of the 
waters, although put into the kiers, did not come into 
contact with the alkaline substance, so that we 
distinctly obtained in one or two cases a variation in 
the strength of the water which they were running off 
from one particular wash; and it was on these grounds 
that I suggested that if they could mechanically stir 
their grass that they would probably have got a stronger 
liquid, that is to say the water would have been used 
more thoroughly in the washing itself. 


27699. (Sir William Ramsay.) The obvious plan would 
be, would it not, in starting, to treat the esparto with a 
fairly strong alkaline liquid and run that off. Then the 
first washings would be used to dissolve soda in, to make 
a second alkaline liquid, instead of being thrown away 
or worked up by themselves, so as to make the treat- 
ment of a second lot of esparto correspond with the 
treatment of the first ?—I would not suggest the first 
or second, but the later washings might be used in that 
way or the later washings used as the first washings. 


27700. As the first washings ?—As the manager put it 
to me; “My first object must be to get my raw materials 
on treatment perfectly white. Whatever I do, my object 
is to get my pulp at the finish free from all extraneous 
matter. That is my first consideration. My other con- 
siderations are secondary to that, and my first object 
must be to get my materials in the form that I want 
them, whatever methods I use in so doing.” That seems 
to be his great object, and the means of arriving at that 
object are in some cases not as important as the object 
itself. 


27701. I still think that he would economise and arrive 
at that object if he were to adopt methodical washing. 
The probability is that it has not penetrated the minds 
of the paper trade that this plan is possible which is 
perfectly possible in every other chemical operation ?— 
It is a question of alteration of method in the works and 
their machinery is adapted for certain portions and they 
cannot alter it. 


27702. (Chairman.) They will not change ?—They 
cannot or they will not. 


27703. From these works where esparto is used, that 
is the chief pollution trom the esparto washing ?7—It is 
the chief pollution and the most difficult. 


27704. Is there any lime ?—There is the lime from the 
bleach ; after boiling with alkali the materials are bleached 
and washed in what they call beaters. Those waters contain 
chlorine ; and then they have the lime from the bleach- 
ing powder which they have to treat in some cases. Then, 
in addition, there is the lime from the causticising plant; 
that is to say, after they have evaporated their kier 
liquors and burned the residue, they obtain the alkali in 
the form of sodium carbonate, plus some carbonaceous 
matter. They dissolve the ash in water, get the soda 
in the form of sodium carbonate which they now treat 
with lime, giving caustic soda which they re-use and 
a large amount ot calcium carbonate. That has to be 
treated or settled out; that is to say, the lime from the 
causticising. Summing up, you get the lime from the 
bleaching, the bleaching powders used, and you also get 
the waters used in washing the material after the 


6225. 


35 


materials have been bleached. These liquids have to be yy. Edwara 


treated. 
27705. Then are these liquids as a rule mixed together 
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and then settled in one general tank, or are they treated o- 7 an., 1909 


separately ?—The liquors apart trom those evaporated, 
and, the lime from the causticising plant which is some- 
times treated separately, are generally all treated ,to- 
gether, that is, sent down to the purification plant. 


27706, Just as they come from the works ?—Just as 
they come from the works, yes; the different processes 
are being carried on at the same time in different parts 
of the mill so that the waters from the different processes 
are coming down to the purification plant as they are 
being formed, all mixed together. 


27707. And that is the case all through the day ?— 
That is the case all through the day and night. I should 
like, if I may, to take this opportunity of stating or 
drawing your particular attention to the fact that paper 
works start perhaps at six o’clock on a Monday morning 
and they are continuously in work till mid-day on Satur- 
day afternoon; that is to say, there is no stopping at 
night, and liquids have to be treated day and night which, 
if I may here also state, is a difficulty from the adminis- 
trative point of view, in that more inspections have to 
be made during the night. You see, they are working 
normally at night, so one ought to visit normally 
at night. That is a difficulty in the paper trade, 
that they are working day and night although a part of 
their process is principally carried on during the day- 
time ; that is to say the preparation of the raw material 
is mostly a day-time process, but the machines are used 
and the machine waters are being discharged day and 
night from Monday morning till Saturday afternoon 
without any interval or stoppage at all. 


27708. Then do you think that the most efficient way 
is to mix all these liquids together? Have you any 
cases where attempts have been made to treat them 
separately ?—No, Sir, we have no such works at all. It 
would mean, of course, an entirely separate plant, and 
it is very questionable whether that would be advantage - 
ous. I rather hold the view, as I state in the proof, that. 
if the machine waters, I have described to you.what I 
mean by machine waters, could be treated separately, 
that would result in a sludge which would possibly 
be re-usable, but when mixed—when that sludge is 
obtained from the whole of the mixed liquids—that 
sludge isnot usable. Yousee, the part of the liquid which 
comes from the machines, what are called in the trade, 
back-waters, comes froma process in which the raw 
materials are all prepared, so those waters contain, as 
their principal impurity, suspended matter whichis 
being carried through the machine wire. Now, in my 
opinion, many of these machine waters, if they could be 
treated entirely separately, would result in a sludge 
which could be re-used. 


27709. The machine, if I may interrupt you, is the 
actual machine on which the paper is made ?7—That is so. 


27710. The gauze ?—The machine wire. My opinion is 
somewhat based upon the fact that in the paper trade, 
in the newspaper portion of the paper manufactory, 
the sludge which I state has been re-used at a large 
profit, is from the paper machine itself, the machine 
waters. Now if they can use it in the newspaper trade it 
seems to me highly probable that the sludge obtained 
from the machine waters in the kindred paper trade 
could also be re-used. I put it to manufacturers once 
or twice on those lines, and they say that they are so 
tied down by the terms of their contract that it is very 
often a matter of very great difficulty to them to intro- 
duce anything at all new. I might say, in connection 
with that, that it is only a matter of four or five years, 
four years since they started to re-use the sludge from 
the purification plant in the newspaper trade. That 
is the case referred to in my proof, where I state that 
there is a minimum of profit of £1,000 per annum. 
That has not been at work for more than four or five 
years. As a matter ot fact, that was brought about by 
a prosecution which we had. This same firm used to 
discharge this sludge into the river in the middle of the 
night. We had reason to suspect that the sludge 
was being surreptitiously discharged to the river and 
finally evidence was obtained which warranted the 
committee in taking legal proceedings, A conviction 
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from repeating the offence. The manager, recognising 
that the amount of sludge was very large, made experi- 
ments to see if it could be used in the mill. I had 
previously suggested to him the probability of the sludge 
being of value and useable if mixed with a larger pro- 
portion of pulp. Within six months the sludge was being 
re-used and resulted in a saving of at least £1,000 per 
annum. The manager stated that this figure could be 
mentioned publicly, but in my opinion the saving is a 
very much larger figure. 


27711. (Colonel Harding.) Would you inform us what 
he used the sludge for ?—He used it, Sir, instead of using 
the original raw material ; it displaced raw material. 


27712. Did he mix it with his other ?—He mixed it 
with his other. 


27713. He produced paper from it ?—He produced 
paper from it so that the amount of original pulp that he 
used was less on account of this re-usage of the recovered 
pulp. Ishould not be surprised if what happened in that 
trade obtains in these other forms of the paper trade. 
I think it is highly probable. 


27714. (Sir William Ramsay.) I should like to ask what 
sort of relation does the lime obtained from bleach bear 
to the lime obtained from causticising the soda ?—Very 
similar, Sir. 


27715. About the same quantity ?—I cannot give 
you the quantity ; they vary so much, I could not give 
you any figures which would be reliable. 


27716. Do they ever use the iron process of causticising 
the soda which would give them no residue; heating up 
the carbonate with ferric oxide and then extracting with 
water ?—I am not aware of any works where they use 
that process. 


27717. That would give them no residue, and would 
save sludge from being produced ?—I am not aware that 
they have ever used it. 


27718. Then another question: have analyses of these 
sludges ever been made; have you any notion of what 
they consist ?—I believe I have one or two, but I am not 
quite certain. I will look up my books ; if I have, I will 
let you have them. 


27719. (Chairman). With regard to brown papers, you 
have more difficulty as regards getting a satisfactory 
effluent ?—We have; yes, much greater difficulty. 


27720. Is that on account of the purification works 
being less efficient ?—I would rather put it the other 
way, Sir, that it is on account of the more difficult liquids 
dhat have to be treated. 


27721. You think that they have efficient works. Well, 
what proportion would the tanks bear to the daily output 
from these works ?—They vary. 


27722. Would they be a day’s supply ?—In some 
cases they would be at least a day’s supply; in other 
cases they would be much more. 


27723. But even then you do not get satisfactory 
results ?—We do not get satisfactory results. I do not 
think it is so much due to the principle of settlement or 
precipitation as it is that the liquids, even with settle- 
ment or precipitation, do not lend themselves to giving 
a satisfactory liquid, a non-polluting effluent. The 
nature of the liquid is such as will not give a satis- 
factory effluent even after efficient settlement. 


27724. What sort of liquid is it that does not give a 
satisfactory effluent ?—I think, Sir, it is due to those 
liquids stated in the paragraph in my proof under brown 
paper. The first part of the process consists in boiling 
the fibrous materials with lime to remove dirt and grease. 
The kier liquors and wash waters are very grossly pollut- 
ing and difficult of treatment. Those, Sir, to my mind, 
are the liquids which cause the difficulty. 


27725. I was referring to the analyses, works D, in 
the lists which you have given us, the solids in suspension 
are reduced from 59 to 11°6, 16°8 ?—That is so. 


p: 27726. (Sir William Ramsay.) But there is very little 
reduction, if any, in dissolved solids ?—I do not think 
there would be any reduction in dissolved solids, 


27727. (Chairman.) Then taking E, E is considerably 
better ?—E is much better, Sir, 


EVIDENCE : 


27728. How do you account for that difference ?— 
The difference in the raw materials used. 


27729. Entirely ?—Yes. The brown paper trade is . 
broken up into a great number of separate styles. You 
get on the one hand the very heavy brown papers, what 
are called wrappers—the brown thick papers which 
are used for wrapping. You also get the heavy 
papers, sugar bag papers are those I refer to. Then 
you get the thinner brown papers, the butter papers 
and that class of paper which is used in shops for wrapping 
up light materials. Then you even come down as a 
final point to the toilet papers. All these brown 
papers necessitate the usage of a different class of the 
raw material, and it is according to the raw material 
which is first used that you get the strength of your 
original crude liquids to be treated. 


27730. And then if you take I. your crude liquids 
contain 142 solids in suspension and the treated effluent 
varies from 2°4 to 15°6 ?—That is so. I do not doubt, 
Sir, that the crude liquids would also considerably vary. 
They do considerably vary. I have noticed when going 
round the works, that on one occasion the liquids 
which are being sent down to the purification plant are 
apparently much stronger than you will find on 
another visit. 


27731. On the other hand, you have sulphuretted 
hydrogen from the 2°4 effluents and you had none from 
the 15.6 ?—That is so. One of my objects in giving 
you these tables was to show you the variable nature 
of the effluents obtained from the various works. I 
might point out works F. suspended matter 2°8, oxygen 
absorbed 2°68, after incubation slight H,S. The follow- 
ing sample taken on February 19th, 1908, suspended 
matter 6, there is no H.S. after incubation. ; 


27732. And also you have none from the crude waste ? 
—We have none from the crude waste. As you see 
there was no H,S. though apparently it was a very 
much stronger liquid. 


27733. Your settling tanks, were they decomposing at 
the time ?—In my opinion it was due to that. You 
will find that all through, in all these different liquids, 
that some putrefy, others do not. 


27734. (Sir William Ramsay.) Is any of this tank 
effluert filtered ?—Works H.; some of these are filtered 
effluents, Sir. But those filters, I think, are used more 
from the point of view of an attempt to strain off rather 
than from any attempt to biologically treat the dissolved 
impurities. 

27735. In works H. is there a tank interposed between 
the crude liquids and the effluent ?—Yes, Sir. The 
treatment in works H. is settlement: in some cases 
precipitation followed by passage through a continuous 
filter. As a matter of fact, in those works, the settling 
tank capacity is equivalent to at least two days flow, 
probably more than that, but you will find, Sir, on reading 
those tables, that there is no certainty as to what you will 
obtain from the liquids. 


27736. (Chatrman.) I suppose the filter is a coarse 
one, is it ?—It is coarse ; well, it is on the coarse side. 


27737. 17:6 grains come through ?—Well, I should not 
call them particularly coarse, but the susperded matter 
is very fine in mary cases. You will notice right through 
that there is no degree of certainty as to what you are 
going to obtain Some of them contain much more 
suspended matter than others, and some of them are 
putrescent on incubation, and others of them are not 
putrescent on incubation ; there seems to be no certainty. 
Personally, I think it is due—I may be wrong—to the 
nature of the crude liquids being treated largely, to the 
condition of the sludge in the tanks, and the frequency 
with which they clean the tanks, which seem to set up 
more or less putrescence, and also the time of the year. 


27738. How often do they clean their tanks 7— 
That is extremely variable. Some of them make a practice 
of cleaning them every week ; some of them clean them 
after a lapse of a month or two ; some even will go longer 
than that. But these brown liquids, I should like to 
mention here, Sir, are very often discharged quite hot. 
I took a sample the other day from a brown paper works 
and the temperature of that discharge was about 21° C. 


. I cannot give you the proof of it, but I am firmly of 


opinion that those liquids on cooling down to ordinary 
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temperature deposit an appreciable amount, several 
parts per 100,000, of suspended matter. That is after 
it passes through the tanks, which are of considerable 
size and perhaps equivalent to a day’s flow. 


27739. (Sir William Ramsay.) Can you give us any 
idea of the nature of the dissolved solids; are they 
Jargely lime salts or soda salts ?—Lime salts. If you 
consider, Sir, the nature of the raw materials in that 
brown paper trade, the rags, the tarpaulin, old waste 
tarpaulin, old waste paper, and imigine those liquids 
having to be treated with lime, I think you will have 
some idea as to what the impurities may consist of. 


27740. (Chairman.) Then on what lines do you think 
there is a possibility of any improvement taking place 
in the treatment of trade waste; perhaps it is rather 
a large question; do you think any improvement is 
possible ?—I do. I think a very large improvement 
from the rivers point of view would result if the manu- 
facturers were allowed or could obtain the right of 
discharging some particular portion of their trade liquids 
into the sewers. I think the remaining liquid would be 
more amenable to treatment by the manufacturer himself. 
I also think that a manufacturer could do more, and 
here is where I find difficulty in expressing myself; it 
might be used against me if we were taking proceedings 
against a manufacturer. I shall probably ask you to 
cut it out afterwards. We are limited in asking a manu- 
facturer to improve his plant by the section of the 1876 
Act which states that he must only use the best reasonable 
availablemeans. Now a manufacturer would probably 
get a very much better result if he did not use the plea 
that I have stated, the best available means. I think 
in some cases the enlargement of his tanks, in other cases 
the addition of what one very seldom sees in manufac- 
tories, efficient filters, would undoubtedly improve his 
liquids. As you will see in my proof, Sir, in 1898 the Ribble 
Joint Committee took proceedings against a firm of 
brown paper manufacturers for turning. in polluting 
liquids. It was before my time, but I am speaking now 
after having studied the case. It was suggested that 
he should increase his settling capacity, that is to say, 
increase his tank capacity. The defence admitted that 
the liquids were polluting liquids, and they also admitted 
that it was possible to get more efficient treatment, but 
in their case the cost of enlarging their tanks was such 
as, in their opinion, would throw an unfair burden on their 
particular trade. That case was tried in the High Court 
of Justice in the King’s Bench Division, and it was held 
that the manufacturer had used reasonable means 
as qualified by the section of the Act for dealing with his 
particular liquids, so there was a distinct case of where 
a man could get more satisfactory effluents but he was 
limited by the Act in the expense to which he should 
go, so that although it may be possible to get more con- 
siderably improved treatment one has to consider in 
the present day as to how far he can go within the meaning 
of the Act, within the meaning of the section of the Act 
dealing with the cost and the effect of that cost on the 
trade and industry of that particular branch of the trade. 


27741. Had they, as a matter of fact, improved their 
works since that action against them failed; have they 
earried out further works at all ?—No, they have not. 
As a matter of fact they are unsatisfactory liquids, they 
are variable, at times they change very considerably. 
I would like to give them credit that they use their 
present plant to the greatest extent except in one or 
two instances where the workmen have been at fault. 
It is a firm who, I believe, try to meet the pollution 
authorities. They have particular difficulties in that 
they are very much cramped for room. They would 
have to pull down an old building, but they naturally donot 
feel disposed to spend money on pulling down other 
people’s buildings to erect tanks at considerable cost 
when they are covered by this judgment previously 
obtained. 

27742. I suppose in this case the Local Government 
Board had given their consent to these proceedings ?— 

~The Local Government Board, Sir, had given their consent 
to the proceedings, but I am not certain that the con- 
ditions were the same when the case was tried as 
swhen the Local Government Board had given consent. 
I may add that the channel by which the liquids 
were carried to the stream was constructed prior to the 
passing of the Act of 1876. 
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27743. I only mention that to bring out this fact, Mr. Edward 


that the administrative body were satisfied that means Ween 


were reasonably available. I think the words of the Act 
are the Local Government Board shall not give consent 
unless they are satisfied that means are reasonably 
practicable and available under all the circumstances 
of the case for rendering the liquor harmless, and I must 
assume that they were satisfied ?—I am not certain 
that the tanks were not altered between the time of the 
Local Government Board Inquiry and the time of the 
case going to the court. 


27744. If means were available at the time of the 
inquiry they did not cease to be available when they 
went to the court ?—I am not certain that they did not 
use those means which were available. I believe they 
had altered their tanks between the time of the inquiry 
and the time of this case going into the court. 


27745. I was only meaning this; really it looked 
as though the court dealt with the question of fact which 
was intended, under the Act apparently, to be left to an 
administrative body, the Local Government Board ?— 
I think also, Sir, under the Act that the court have to 
be satisfied that means are available, have they not ? 


27746. Does the Act say anything about the court 
being satisfied ?—The means which should be adopted for 
further treatment have to be considered by the court. 


27747. That case shows that the court is willing to 
re-open these practical questions which the Government 
Department has already dealt with 7—The case was 
before my time. I studied very carefully the short- 
hand notes taken of the inquiry and it seems to me 
that there was some alteration between the time of the 
inquiry and the case going into court. 


27748. But they got off, as I understand, on the ground 
that no means were reasonably available to prevent the 
pollution ?—No, Sir, they got off on the question that no 
means were practicably available with due regard to 
cost. 


27749. Quite so, but that I take it is the meaning of this 
that means are reasonably practicable and available 
under all the circumstances of the case. They got off 
on the ground that that did not apply there, that is to say 
that no means were reasonably practicable and available 
under all the circumstances ?—That is so. They did not 
get off on the plea that means were not available, but 
on the plea that, under the special circumstances of that 
case, the means were not available. 


27750. Quite so, but that is the Act. The Act says 
that the Local Government Board shall not consent 
unless they are satisfied that means for rendering harm- 
less the polluting liquids are reasonably practicable and 
available under all the circumstances of the case, and that 
question presumably had to come before the administra- 
tive body, namely, the Local Government Board, who 
considered, it I suppose and were satisfied, because they 
gave their consent ?—Well, I am not certain, Sir, that 
the conditions were not somewhat altered between the 
time that the Local Government Board had given their 
consent and the time at which those proceedings were 
taken in’court; there was a lapse of time. 


27751. I cannot quite see, if means were available at 
the time the Local Government Board gave their con- 
sent, they could cease to be available after ?—It is at 
question how far those means would result in efficient 
treatment. You will see there, Sir, that the volume 
from these particular trades is very large. I mention 
that. I particularly desire to draw your attention to 
that, that the volume from these paper trades is a very 
large volume that we have to deal with. ‘ 

27752. (Colonel Harding.) The effluents from white 
paper works appear to be fairly satistactory ?—Yes, Sir, 
from the white news paper works. 

27753. In the example showing the tank effluent there 
is an exceedingly small quantity of suspended matter, and 
the oxygen is also low; I suppose you would say that 
these effluents were satisfactory 7—I should. 


27754. What sort of streams are these paper works 
mostly situated on ?—The works A? 


27755. Well, are they on small tributaries or are they 
on the Ribble ?—They are on very small tributaries. 
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In fact the effluent from works A. is the beginning of the 
river; that is to say that there is practically no river 
existent above the works A. 


27756. Where do they get their water from ?—From 
the higher reaches of that same river. 


27757. Then do I understand you that their effluent 
practically forms the river at that point ?—The effluent 
practically forms the river at that point in dry weather. 
In wet weather there is a considerable flow. 


27758. As far as the white paper manufacturers are 
concerned you say the pollution is not serious ?—The 
pollution is not serious. 

27759. And does it in any way interfere with the use 
of the stream by those lower down ?—I do not think it 
does. 

27760. Then passing on to the makers of other papers 
where the effluents are far less satisfactory, you tell us 
that they are less satisfactory, among other reasons, be- 
cause the crude liquids are themselves very much stronger 
and much more to be complained of ?—That is so. 


27761. I rather gather, from the somewhat pessimistic 
view you expressed, that there seems to be no prospect 
of improvement ?—I should not like to say that; I do 
not hold such pessimistic opinions. 


27762. You say manufacturers have put down certain 
tanks which do not bring about the results that you 


-would desire ?—That is so. 


27763. And that they do not carry out any further 
attempt to improve because they say they are covered 
by the clause which says that they shall not be called 
upon to do anything more apparently than other manu- 
facturers in the district have done ?—In pressing these 
men to carry out increased works we have the judgment 
in this Almonds Case in our face. The Almonds Case is 
the case I have just been referring to. 


27764. You say the decision of the Local Government 
Board, that there was no reasonable and practicable 
means is a bar to improvement ?—The decision of the 
court. 


27765. Of the court, yes ?—I think it is. 


27766. Well, now the court would judge I suppose by 
what was done at these various manufactories. If the 
particular manufacturer was doing what other manu- 
facturers were doing, probably they would come to the 
conclusion that that was all that he could be expected 
to do, but is it not possible to induce a manufacturer to 
move a step turther and to improve the results ?—That, 
Sir, has been our method for some years. We have been 
persuading manufacturers to increase their plant, to 
improve their method of using that plant, to increase the 
precipitants which they use and there is no question that 
in many cases the manufacturer is getting better results 
than formerly, but there is a limit. 


27767. Before I go further, let me ask you what is the 
effect on the stream of those unsatisfactory effluents. 
They are large in volume you told me, and they contain 
a considerable quantity of suspended matter ?—They do. 


27768. And it is to some extent, though apparently 
not to a large extent, preventable ?—To a considerablo 
extent. 


27769. Then what effect has it on the stream as it is 
now discharged ? Does it affect the use of the stream 
by manufacturers lower down ?—I think it does. 


27770. Is any complaint made to you ?—We 
frequently have complaints. The complaints which we 
get are, as a rule, from districts situate near weirs. 


27771. And is it the discharge ot the weirs that they 
complain of ?—No, Sir. They complain of the odours 
arising from the river, particularly in the neighbourhood 
of these weirs, and where a road crosses or lies near to 
the discharge over the weir. 


27772. The complaint then is not on the part of those 
who use the water, but on the part of passers by, who 
complain of the smell ?—We have it in both cases, from 
users and from the inhabitants on the stream. 


27773. Then with regard to users; what is the point 
they regard as an inconvenience ; is it the presence of 
suspended matter ?—To some extent, and it is to some 
extent due to the dissolved matters which cause a great 


MINUTES OF EVIDENCE: 


deal of frothing and scaling. Asa rule in our district, the 
waters are used for boilers and condensing purposes. In 
some cases they are used by manufacturers, but in com- 
paratively few cases. In the majority of cases the manu- 
facturers have built their works on a small side stream 
and have their reservoirs in the valleys of these smaller 
streams, using practically a clean water for their trade 
processes. We have not a great number of manu- 
turers in the Ribble Watershed. 


27774. How many of these brown paper mills are there 
in your district ?—Brown paper; in round figures. 
I should say there are a dozen. 

27775. Not more ?—No, I do not think there are 
more. 


27776. And are the works carried on on a large scale 
by wealthy firms ?—In many cases, yes. 


27777. Not by little people ?—No; in many cases by 
large firms. 


27778. Have most of them ample space ?7—No, they 
have not. 


27779. Then the large volume of waste that they have 
to deal with would involve, for effective sedimentation 
and filtration, considerable space, would it not 7—In my 
opinion, to put down effective filtration would necessitate. 
a considerable area of land. 


27780. And have you reason to think that in most 
cases they have not that area ?—In many cases they 
have not. 


27781. Would it not be possible for several of them 
to join together and deal with their trade refuse at some- 
place common to them all ?—No, the works are some 
distance apart from each other. 


27782. Then it seems to me, that before progress can 
be made, it is necessary that someone should consider, 
by analogy with other trades, whether effluents of that 
kind have been improved elsewhere; effluents of an 
analogous character; they cannot, of course, be the 
same ?—I am not aware of such other works, 


27783. Have you formed an opinion yourself as to. 
whether greater improvement cannot be brought about 
either by larger capacity of tankage or by some chemical. 
treatment and by subsequent filtration. You said some-. 
thing about hot effluents probably depositing suspended 
matter when they cool. You said you thought that 
they might, but would it not be quite easy for you to 
ascertain if they do ?—Well, I will correct that, Sir, and. 
say in some cases that they do. 


27784. Would it not be possible in the laboratory to. 
try certain experiments with the view to guiding these 
people ?—As far as possible, we do try to guide the 
manufacturers. 


27785. You say that a great quantity of the suspended 
matter was very finely divided, and, therefore, difficult 
to get thrown down; would not chemical precipitation 
assist 7—It does assist and is very often used, but 
still it does not carry it all down, or else precipitants. 
have not been used in the best method, or there may 
be some carelessness in using it. 


27786. Can you give us the name of any public-spirited 
or exceptionally intelligent manufacturer of these brown 
papers who might be willing probably to try some experi- 
ments if the line were indicated to him ?—I have not 
suggested it to any manufacturer, but I fully believe 
that you are just as likely to obtain consent from some. 
of these manufacturers as from any manufacturer, but 
the great danger is that they will fear that they are 
putting their head into a noose. 


27787. Undoubtedly ?—And they are not very keen on 
granting that permission; they may land themselves 
in considerable expense. 


27788. Unless something of this kind is done, what. 
prospect of improvement is there at all ?—Well, Sir, L 
must admit many of our manufacturers have stated that 
the Commission have produced Reports, and we 
are going to have facilities given for discharging into. 
the sewers; they are relying very strongly on that in 
some cases. 


27789. You mentioned that just now, and it seems to 
me a point worth consideration. You said that if a 
certain part of the objectionable matter were passed 
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not to the general tanks to be mixed with the easier 
matters to be dealt with, but were passed into the sewers, 
that some improvement might be brought about. Now, 
are sewers available there ?—In many cases, 


27790. Then has application been made to the local 
authority for permission to pass these special kinds of 
effluents into the sewers ?7—I do not think there has, 
‘because the local authority in one or two of those districts 
refuse to take any trade refuse at all; it is very im- 
probable that they would have any success if they did. 


27791. Would not the volume of the worst parts of 
this effluent be so great as possibly to interfere with the 
treatment of domestic sewage ?—I think that it would 
be quite practicable to discharge some of their worst 
liquids to the sewers, and it would not affect the 
treatment at the sewage works. 


27792. Has that opinion of yours been brought before 
the local authority at all; have you suggested to any 
manufacturer that he should apply to the local authority 
~with the view to transferring to the sewers the worst 
parts of his effluents ?—I have suggested it privately to 
the engineers of the different authorities, and they are 
very careful to say that: ‘We have not any trade liquid, 
and we shall use every endeavour to keep*away from 
trade liquids untii we are made.” 


27793. But you are aware, are you not, that in many 
other districts local authorities do in fact receive trade 
effluents, and that it is found generally to the advantage 
of the district that they should so receive them and 
treat the trade effluents en bloc mixed with the domestic 
‘sewage ?—I am aware of that, Sir, but I do not think 
that we should have much success. 


27794. What kind of authorities are there in the 
neighbourhood of these mills ; are these mills near small 
towns or large towns ?—They vary very considerably ; 
in some cases they are situate in the heart of a town ; 
in two cases they are situate in the middle of a town. 
In the case of Darwen there would be no difficulty, 
from an engineering point of view, in discharging into 
ithe sewers. Sewers very often pass the works. 


27795. Does it not seem, so far as these particular 
effluents are concerned, that that is the hopeful direction 
in which to work ?—I must admit that personally I have 
the very greatest hopes on those lines. 


27796. Well, what movement is being made; you 
say no application has been made ?—From my point 
.of view, certainly, have been hoping that the recom- 
‘mendations of the Commission, which were made some 
-few years ago, would be carried out, or at any rate that 
something definite would be done on the lines of the 
‘Commission’s Report, either yea or nay. 

27797. Does it appear to have occurrea to these manu- 
facturers to press the authorities ?—No, Sir; they would 
apparently prefer for that pressure to come from an out- 
side authority, such as the Local Government Board 
bringing in, or some person bringing in, a definite Bill, 
‘and for them then to have certain distinct rights, 
rather than that tkey should possibly have trouble with 
‘the local authority as the result of their appealing to 
discharge to the sewers, 


27798. Has any movement of any kind, in your dis- 
trict, arisen among manufacturers or among the local 
authorities to urge the Government to take such action ? 
—I am not aware that there has. In many cases they 
have read the Report and the manufacturers have told 
me personally: ‘ Well, we are hoping a very great deal 
on the lines of the Royal Commission’s recommendations.” 
They have also said: ‘‘ When are these recommendations 
to be carried a stage further ?” 


27799. It seems to me you have reached a condition 
of stagnation in this district ; everybody is hoping some- 
body else will do something, but no one is making the 
-slightest effort at all ?—I am not aware that they have 
ever pressed anybody to bring in legislation, because 
they have been under the impression that such legislation 
was going to be introduced without any pressure from 
‘them. On the one hand we have this one difficulty, 
and here, Sir, is a point on which I feel very diffident 
in speaking, because, if we have to take a case into court 
and my opinion is expressed in public, at least my opinion 
is obtained from your Reports, I am very much hampered, 

-and if you would allow me to speak my mind without 
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any fear of that being put on your notes i could answer Mr. Edward 


your question more definitely. 
27800. We are anxious to be helpful to bring about 
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We notice that in your district certain tanks are used 
and a certain amount of improvement brought about, 
but you tell us that the results are unsatisfactory. Appar- 
ently no effort is being made on the part of anyone to 
bring about better results, and we are anxious to see in 
what way they can be brought about, and in that way 
your opinion is exceedingly helpful to us, because you 
have large experience in connection with these particular 
works. I should like you to suggest to us what course 
could be taken to bring about improvements ? 
Can you make any experiments at all to guide you as 
to what would be helpful to these people ? Perhaps 
the most helpful suggestion we have had has been the 
one you have made that certain parts of effluents should 
be turned into the sewers. Now what particular effluent, 
from what particular branch of the work, do you suggest 
should be turned into the sewers ?—Those liquids which 
are obtained in the preparation of their raw materials. 


27801. In the earlier processes ?—In the earlier pro- 
cesses. 


27802. Well, is it practicable for them to ‘separate 
that ?—I think it is. 


27803. Is the volume of that part not too large ?—I 
do not think it is too large. That is, of course, a point 
on which it is extremely difficult to give an opinion, 
because you have to define which of those liquids could 
go and which could not go; it would be a question of 
considerable discussion between the local authority on 
the one hand, the manutacturer on the other hand, and 
probably some deciding board to state which liquid® 
might and which might not. 


27804. Would there be any difficulty. do you think, 
on account of any obligation on the part of the manu- 
facturer to return to the stream the water that he took 
from the stream ?—There would be a great difficulty, 
Sir, if he were to discharge the whole of his volume to 
the sewage works. But I am hoping, at least it has been 
in my mind, that the volume of bis worst liquids would 
not be such as to affect riparian rights, but I do not 
think it at all possible in the Ribble Watershed for the 
manufacturers to discharge the whole of their waters 
into the sewers. 


27805. I should think it would be very useful if you 
could give us the name of some authority within whose 
area there is a large paper mill, or several paper 
mills, in order that we might ourselves inquire as to the 
possibility of deviating into the sewers the worst parts 
of these effluents. It would be very interesting to see 
whether the parts remaining, after the withdrawal of 
the worst parts, were capable of effective treatment in 
tanks and filters ?—I could do that, Sir.. May I mention 
here a matter which I had overlooked ? We had one 
case where a manufacturer did appeal to the local 
authority. The often quoted case of Peebles v. Oswald- 
twistle Urban District Council is a case inpoint. A large 
firm of paper manufacturers made application to discharge 
to the sewers. 


27806. That is the well-known case ?—That is the 
well-known case. Well, that is a case where it was held 
that the manufacturer at any rate would have to treat 
his own liquids. 


27807. (The Secretary.) You mean that case decided 
that the local authority were under no obligation to 
construct sewers to carry trade refuse ?—I believe that 
was the ground. fs 


27808. That was the decision in that case, and if the 
Recommendations ot the Commission were carried. out 
the local authority would have a duty to make a sewer, 
if necessary, and enlarge a sewer to take the trade effluent 
just as they have a duty to make a sewer to carry foecal 
matter ?—Quite so. 


27809. There might be a difficulty at present in pressing 
local authorities, because they are under no statutory 
obligation to enlarge their sewers. It is perfectly practic- 
able to treat the mixture of trade refuse, but there is no 
obligation upon them to make their works big enough, 
and so they object to do anything ?—That is so. The 
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case of compelling the local authority to take a portion 
of trade liquids I am not aware has ever been taken. 


27810. Oh, no, but it has been settled, as far as it 
can be settled, that there is at present no power to compel 
the local authority to take trade refuse ?—That is so, 
I believe. 


27811. That is the law ?—In Peebles Case it was an 
attempt to discharge the whole of the liquids into the 
sewers, not what I am referring to, that the local authority 
should take a portion of their liquid into the sewers. 


27812. (Colonel Harding.) The only thing that we 
might urge upon the local authority, for the benefit 
of the district, through which a stream passes, that 
they should, if it is possible, withdraw from these 
effluents the worst portion of them into their sewers ?— 
I am afraid, Sir, that will not altogether hold, because 
tke boundaries of some of these districts are so situate 
that the discharges of the polluted waters is in a neigh- 
bouring district to the ones in which the works are 
situate, not in their own particular district. 


27813. They are, of course, interested in the pollutions 
above them ?—In one case, the case of Almonds, which 
Thave referred to, there is only a distance of half a mile 
from the top of the stream, which is formed by the 
discharge of one particular trade effluent. 


27814. You find a difficulty in your district in pressing 
manufacturers to put down works which probably would 
become useless in the event of their being able before 
many months or years to connect with the sewers, and 
you tell us that the uncertainty of the position, at present, 
pending legislation, is barring all progress in your district ; 
is that so ?—Barring progress over and above a certain 
method of treatment; that is to say, we have considered 

*it inadvisable to take proceedings to compel manufacturers 
to put down extensive filtration areas. 


27815. You say that your manufacturers and your 
local authorities are waiting for the decision of the legis- 
lature on the point as to whether they shall or shall not 
take trade effluent ?—I am waiting tor it in order to be 
able to advise my committee. 


27816. But you told us before that these people are 
looking forward and waiting for this legislation ?7—Yes. 


27817. (Sir William Ramsay.) The manufacturers are ? 
—Yes, in many cases manufacturers are waiting for this 


legislation on the lines of the Commissioner’s Report. 


Meanwhile they point out they are using their tanks. 


27818. (Colonel Harding.) The great point, a decision 
upon which is being waited for, is as to how far local 
authorities shall be compelled, and upon what conditions 
they shall be compelled to receive trade effluents 7?— 
That is so. 


27819. Well, that is the point apparently that it is 
desired, to have defined ?—Quite so. 


27820. And your manufacturers and local authorities 
do not seem to be pressing the Local Government Board 
at all to bring in such a Bill ?—No, I do not think they 
have taken any steps; there has been no concerted 
action. 


27821. The reason being, as I understand, that every- 
body has assumed that the Government will legislate in 
accordance with the recommendations of the Com- 
mission ?7—I think so. And also they have taken it; 
‘* Better let a sleeping dog lie. We have gone on in cer- 
tain ways and the Commission is still sitting; they will 
decide what they consider the best in the matter 
without any pressure from us.” 


278215. What are your difficulties ?—The two diffi- 
culties are: On the one hand, will filters have a 
purifying effect over and above a straining effect, and, 
on the other hand, the possibilities of facilities for 
discharging into sewers. 


27822. That point has not been proved practically yet, 
namely, whether it is a practicable thing to provide 
filters for these large works ?—No, it has not been proved, 
not in my opinion. ; 

27823. No, I do not think it has ?—And we have not 
cared to take a case proving it is practicable until we 


know whether they will have to do it or not. That is 
my difficulty in advising my Committee. 


MINUTES OF EVIDENCE : 


27824. (Mr. Stafford.) Is the paper industry in a very 
flourishing condition financially 7—I should say not, 
when you say flourishing. 

27825. Financially flourishing ?—Well, they are making 
a profit, but they are not making big profits. They tell 
me they are under very great difficulties as regards 
competition at home and abroad, particularly abroad. 


27826. Is there not a danger of driving the paper 
industry out of this country if you drive them too hard 
in regard to sewage works expenditure ?—That is a 
point that certainly ought to be considered. Then there 
is another point to be considered. You remember in 
the white paper trade, the news paper trade, at one. time 
they used rags, esparto and straw, and they put down. 
a plant for the recovery of soda. In one works I 
know they did that. The conditions of trade have 
altered, and they do not use these materials at all. 
That plant has been scrapped. It may possibly be that 
other conditions of trade will also alter. 


27827. If they were to fulfil your requirements would it 
not mean a very large increase of cost ?—Within the 
requirements of the Act. 


27828. That is to say to put down new works and new 
methods of dealing with the trade refuse 7—Over and. 
above settlement. 


27829. That will cost a great deal more money 7— 
Yes, 


27830. And there would be a danger of driving 
the trade out of the district ?—It ought to be considered 
especially in districts in competition with other districts. 


27831. Most of these works are situated on streams. 
in rural districts ?—No, Sir. 


27832. Would you say not ?—I should say distinctly 
not; some are and some are not. 


27833. Do you think the majority are in urban dis- 
tricts—paper mills ?—No, the majority are not in urban. 
districts. 


27834. They are in rural districts ?—No, I beg your 
pardon, they are in boroughs or large urban districts. 


27835. I was thinking of the question of sewer facilities. 
Sewer facilities in rural districts are not very great, so- 
you have not got the sewer facilities available for the: 
manufacturer ?—In some cases you would not. 


27836. But you think the majority of the cases are 
rather in boroughs or in large urban districts than in 
rural districts 7—In many of the cases, I will not say the 
majority, but in many cases they could get to a sewer. 


27837. But there are a great number of cases where 
they could not get to a sewer, they being situated in rural 
districts ?7—That is so in some cases, but one must re- 
member this, that in many cases where they are situate 
in rural districts, the trade possibly is only, comparatively 
speaking, a small trade; that is to say if the works are 
sufficiently large to use a large volume of water, a large 
volume of water means a large number of hands which. 
means more or less of a colony or a town. , 


27838. You will not get works which are using 
1,000,000 gallons a day where there are only a few hands ;. 
it is probably situate in a fairly central district, because. 
the nature of the trade means that they employ a large 
number of hands; that means more or less that it is in 
a populated district. What percentage do you think 
in your district, are situated in a rural district, and what 
percentage in an urban district ?—It is rather difficult 
to speak off-hand; I am sorry I have not my list with 
me; I should say 75 per cent. 


27839. And urban ?—Urban. 


27840. The District in which there are sewers 7?—Yes 
And I should say taking it on the volume it is more than 
75 per cent.; taking the volume of brown paper trade 
or the brown and white, of liquids which might possibly 
go to sewers. Taking it on the whole volume reduced 
I\should say there is considerably more than 75 per cent 
in urban districts, 


27841. Doyou think the capacity of the sewers in these 
urban districts is sufficient to take away trade wastes ?— 
You would have to settle which of their liquids should go 
to the sewers. You see you would have to break the 
trade up in a sense, what proportion do the worst liquids 
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bear to the whole of the liquids, and I think in the 


majority of cases they could discharge to the sewer as at 
present, 


27842. They could give considerable relief to the 
manufacturer through the sewers ?—I think so. 


27843. Then for the rest of it, you would try and make 
the manufacturers put up increased works ?—Well, you 
would have to prove that the filters were efficient, then 
make them put down the filters. In the majority of 
cases tanks are efficient ; I mean to say tanks remove as 
much suspended matter as may easily be removed if the 
man is working his tanks properly. 


27844. They take up the worst liquids, therefore it 
might be presumed the present tanks would take out 
what remains ?—If these works could be proved efficient ; 
assuming that. 


27845. My point is, you cannot press these people too 
far to put up elaborate works of purification or you may 
drive the trade out of the district ?—You certainly can- 
not according to the present Act. ; 


27846. You ought not to be given power to ?—If I 
were a shareholder, I should say not. 


27847. You ought not, urder any conditions, share- 
holder or not to have the power? You do not want to 
drive trade away ?—Certainly it would be a very serious 
thing if the industries were hampered. ; 


27848. So you have to be rather cautious in pressing 
these people to do too much and spend too much ?—On 
the other hand, Sir, you see in the Ribble Watershed, 
which of course ore is speaking of, we are under peculiar 
difficulty. We have in the higher reaches of the 
stream these manufacturing districts; they discharge 
finally into a fishing stream ; the river into which they 
discharge is a fishing stream—a salmon stream. On the 
other hand we have a stream which, after leaving the 
manufacturing district goes through arural district, with 
very good residential houses, purely agricultural 
districts, and residents complain of the condition of 
the river ; so that on the one hand you have a district 
where you are turning out these liquids; over the hill 
you have a residential district; so it is a question as to 
how far the twointerests clash. Thereis a map of the 
watershed published by the Commission in _ their 
Report on Tidal Waters. Well, judging from that, these 
streams, these tributary streams, the Darwen, the 
Caider, and the Douglas, which in dry weather 
consist very largely of the effluents from manufactories 
or from sewage works, finally discharge into a fishing 
stream. On the one hand you get a manufacturer 
complaining of his trade difficulties, on the other hand 
as an extreme you get a man with fishing rights on the 
stream which are worth something. 


27849. Yes, but the trade is worth something too ?— 
Quite so. But those are the difficulties we have to 
contend with, and it is largely brought about by the 
small volume of water in those rivers, the tributary rivers. 


27850. (Chairman.) Where do they get their water 
supply from as a rule for these paper works ?—They 
have their own gathering grounds. 


27851. Would not that have to be returned to the 
rivers ?—Undoubtedly. 


27852. Would not that prevent its being diverted into 
the sewer ?—It is a question whether the volume of 
liquids which they could treat in their own purification 
plant would not meet the case as to how much water 
they should discharge down the stream ; and whether 
the riparian owner would allow the worst part to be 
abstracted from the stream and discharged to the sewer. 


27853. That would be optional with them; as a matter 
of fact they would be bound to return the whole ot it 
to the river if the riparian owners demanded it ?—That 
is So. : 

27854. (The Secretary.) Not if they have their own 
gathering grounds. If they collect water before it be- 
comes a stream and divert it to their own works they 
are under no legal obligation then ?—They have both 
gathering grounds, and they also practically divert a small 
tributary. 

27855. If they divert the river they must return that, 
but if they gather it on open moorland, water which 
has been scattered everywhere, gather it together and 
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bring it in a pipe to their works the owners lower down 
have no right to that water; certainly not ?—You see 
when a manufacturer is using say three-quarters of a 
million gallons a day you can understand, Sir, that he 
must have large reservoirs because he must have his 
water daily. 


27856. (Chairman.) The next class of works in your 
précis is calico bleaching, printing, and dyeing. Do 
you find, as a rule, that you can get more satisfactory 
results from that class of work as regards the treatment 
of your trade waste ?—I should not like to say that. 


27857. Is the kier liquor a great difficulty ; you mention 
it here ?—Yes, it is ; that of course is in the bleaching. 


27858. Do they mix that as a rule just as it comes 
from the kiers with the rest of the liquid ?—No, in some 
cases they discharge the kier liquor into a tank which 
they reserve for the kier liquors and the overflow from 
that tank discharges into the rest of the purification plant. 


27859. So as to distribute it evenly over the day ?— 
As far as they can. At least the principle is that they 
first allow the kier liquors, in some cases that is, to go to 
their own particular tank and from that tank into the 
rest of the purification plant. 


27860. Is that more satisfactory ; do they get better 
results that way ?—I should not like to say whether 
it is or not; in some cases it appears to be. It depends 
how otten they clean those tanks; it depends on the 
general working of them. 


27861. You mention at one works the uncertain rate 
at which the crude liquids were discharged to the tanks, 
the chemicals present, and the peculiar character of 
these, in that they contained a large amount of china 
clay, caused the effluents to be very unsatisfactory. 
Then in works like that, could not that have been im- 
proved by having a distributing tank ?—-Well, Sir, 
those liquids are all discharged to the purification 
plant as they are formed. I do not think in this case 
it would be practicable to have a tank to which they 
should discharge the liquids and that tank should give 
an even discharge to the rest of the tanks. 


27862. You say the removal in a solid form of the 
starches, gums and lakes is very desirable. Is that 
done as a rule at the works ?—Yes, Sir, to a certain 
extent it is done; it is not done efficiently; in some 
cases it is done more than others. I have had particular 
notice of a case of a manufacturer where we complain 
of the inefficiency of this plant and his liquids were very 
strongly coloured, very deeply coloured. The effect on 
a small stream was very very great. Amongst other 
improvements, in addition to filters, he altered his tanks 
and increased his filters, but the greatest improvement, 
in my opinion, that he carried out was this, shall I call 
it internal removal of matters, that is to say matters 
which he removed in the mill itself and which he pre- 
vented going down his sewers. His crude liquids were 
very much less difficult to deal with after he had removed 
those matters in the mill than they were betore he removed 
them in the mill and when he sent them down to the 
purification plant diluted with the other waters. 


27863. Having found that improvement you have 
impressed that improvement upon other manufacturers, 
I presume, to work them up to it; is there any reason 
why that should not be done ?—I think perhaps it is 
more expensive; it is more expensive; it means that 
instead of turning on a tap and washing large boxes 
and one thing and another, letting the water go, somebody 
scraping them out and putting it into a separate tub 
and then removing that tub. 


27864. It means less sludge in your actual works to 
remove ?—Quite so. It is more difficult; it requires 
more attention in the works, shall I say. 


27865. Have you any works where they are recovering 
the various products by themselves. I see you mention 
indigo here as one where the indigo waste has been re- 
covered at a profit ?—Yes. 


27866. Well, is there anything else that can be re- 
covered in the calico printing works, soap for instance ?— 
I do not think we have a single case where soap is re- 
covered in the form of the oil. From the amount of the 
soap used I do not think it could be effected. They do 
not do it. In the printing and bleaching the amount 
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of soap used is quite different from the soap used in the 
woollen trade. 


27867. You have no cases where soap is recovered ?— 
No ; we had one case, Sir. Perhaps it would be of interest 
for you to know that a man did put down a soap-re- 
covery plant, but after putting down his soap-recovery 
plant he found that his soap bill immediately was 
reduced, as the amount of soap used in the works was 
considerably less than formeriy ; I am told this by the 
man himself, I have no doubt it is correct, the amount of 
soap used was very much less after the soap liquors went 
to his soap-recovery plant than it was before. That is 
to say before the soap tanks existed there was a large 
amount of soap purposely wasted and sent down the 
sewer. That has nothing to do with purification. 


27868. No, but that was a distinct advantage to him 
to put down the soap tanks ?—Undoubtedly ; well it 
stopped something going on inside the works which ought 
not to have existed. 


27869. I suppose the same thing would apply to taking 
starch out in the works in the solid instead of sending it 
all down the drains ?—I want to correct any wrong 
impression I have given you, when I spoke of these soap 
tanks. The manager in conversation distinctly gave me 
to understand that somebody had been on purpose 
wasting soap which would have been found out when 
they put down the seak tanks ; it was not a question 
of using less soap in the works. 


27870. I understood that ?—I thought your question 
as to the removing of the starch was on the same lines. 


27871. Itis onthe same lines ina way. Supposing the 
starch mixture is a bad one, then in certain instances it 
goes down the drain ; if it is not allowed to go down the 
drains it appears on the waste heap ?—I am not aware of 
such a case, but I can quite imagine it. 


27872. That is rather a reason for recovering soap ?— 
If there is sufficient soap to be reccvered, but I do not 
think it would pay ; the amount of soap used I do not think 
would pay for its recovery. 


27873. Have you ever had any works attempt to 
recover anything else besides the indigo ?—The soda ; in 
one or two cases they are recovering soda from the mer- 
cerising waters. In another case, many years ago, they 
attempted to recover chrome, not from bleach waters 
but from dye waters. That has been given up. 


27874. It does not pay ; or what is the reason why it is 
given up ?—I believe that had something to do with it; 
it would not pay, and the firm gave it up. I should not 
like to give their reasons why ; I should not be certain of 
the ground. Some people would say it was given up 
because there was a certain amount of smell produced. 
I never heard them say that, but still there is a strong 
possibility that it has something to do with that. 


27875. (Sir William Ramsay.) Are any of the streams 
darkly coloured owing to calico printing works ?—Yes. 


27876. That does happen ?—Yes, it does. 


27877. Have experiments been made to see whether 
these colours could be thrown down by sulphate of 
alumina ?—Yes. 


27878. And I suppose they are successful as a whole ?— 
They are not completely successful ; after the addition of 
sulphate of alumina, at. present in the form of alumina 
ferric, their liquor is still coloured, highly coloured. 


27879. Do such coloured waters give rise to com- 
plaint ?—We have complaints about the river because 
it is thought, when the river is coloured, that it must be 
something very objectionable. 


27880. (Mr. Stafford.) Are many volumes of water used 
in this calico bleaching ?—Yes, very large volumes. 


27881. Do you think unnecessarily large volumes ? 
Is there great waste 7—I would not like to say that; 
the manufacturer would probably say I did not know his 
business ; I am not a calico bleacher. 


27882. But there does seem a very large volume of 
water used in this bleaching ?—Oh yes. I know one 
bleach works where they are using 3,000,000 to 5,000,000 
gallons a day; in another case, which I refer to, their 
private reservoirs cover over 17 acres of ground : you can 
imagine the volume of water which they are using. 


MINUTES OF EVIDENCE: 


27883. That seems a special characteristic of the trade 
of your district that the works involve such a very large 
volume of water, both in connection with paper making 
and in connection with calico printing ?—That is so; the 
large volumes which they use and the small volumes of 
water in the streams. 


27884. (Chairman.) With regard to brewing, I see you 
suggest that there is a satisfactory process which has been 
carried out for dealing with brewery waste ?—In my 
opinion, yes. We have only two breweries which do not 
discharge to the sewers and, as a matter of fact, I believe, 
they are two of the smallest breweries we have in the 
district. They are some little distance from the sewers, 
sufficiently far to be at present unable to be connected to 
the sewers, and so they have to deal with it in their own 
purification plant. In the other cases, where the volume 
is larger, they all go to the sewers. These two cases of 
breweries, I think, with a slight extension of the Act as 
regards the money-spending powers, would be able to deal 
with it. 

27885. What is the process that they have adopted ?— 
Precipitation and filtration. 


27886. Filtration ; this is through sand ?—In one case 
they have a filter 6 feet deep which we have complained 
about, and which they are now about to alter. They have 
taken out cooling and condensing and surface waters. 


27887. Is that a percolating filter ?—A percolating 
filter, but the results are not yet obtainable. I fully 
believe that we shall get, judging from what they did 
previously, very decent results. In the other case 
the waters which go through the filters are fairly well 
purified. There are some liquids which they cannot get 
to the filters and those have an effect on the stream, but I 
believe that by filters you can get an efficient treatment. 


27888. They precipitate first ?—They precipitate first. 


27889. And what do they precipitate with ?—Alumina 
ferric. At one time they used to add sludge, sewage 
sludge, but they have given that up for several reasons. 
The smell from the works was very objectionable, they 
were rather afraid of it in the brewery. There was a 
good deal of uncertainty as to the rate at which they 
added the sewage sludge, and generally it did not work. 
Largely on account or partially on account of the un- 
Satisfactory attention that was given to the plant. 


27890. In your proof you say manufacturers as a whole 
have been desirous of removing the suspended matter 
from their trade liquids, but the necessity of pumping, 
the provision of sufficient settling space, the difficulty 
of running off top water without running off sludge, 
the difficulty of sludge removal, can be overcome only 
at considerable expense. Do you mean by that that 
they have not really attempted to do more than simply 
remove the suspended matter ?—Remove the suspended 
matter and the matter which may be removed by 
precipitation. 


27891. And beyond that, does that mean a very big 
expense ?—The doing of that means a very large expense. 


27892. I take it you do not see your way to getting 
much further at present ?—We want something a little 
bit more definite to go upon before we take the next 
step. 


27893. But I suppose that has made an enormous 
improvement in the rivers ?—I do not think there is 
any question about it, Sir; I believe doing that has 
completely altered the nature of the rivers. I mean 
to say, if you take any of these districts where these 
works are situate, and the man for some reason or other, 
turns his crude liquids into the stream, you would be 
astounded at the difference. 


27894. If you went back to what you were before, 
you mean ?—Yes; you let a manufacturer have free 
play for a week in our district ; that is to say, give them 
grace and say: “ Do as you like ;”’ or if by some means 
they all had a breakdown at the same time and could 
not treat their liquids. The effect on the stream would 
be most marked. 


27895. If you could get the manufacturers up to that 
mark of removing their suspended matter to a great 
extent as far as so many grains per gallon, would that 
make a further enormous improvement in the rivers 7— 
I should not like to say an enormous improvement, Sir. 
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27896. You think you have got that now ?—I think 
it would make further improvement, but it would not 
make anything like the improvement which has been 
made already. 


27897. Could you give us any idea of the proportion 
that they could improve their effluent, to the extent 
of two or three grains to the gallon? I mean to say, 
that they are turning in only two to three grains to the 
gallon now ?—I have tried to classify them in the news 
paper trade ; they seem to get it there. 


27898. Except the brown paper ?—With the brown 
papers we cannot get it down to that. Where they are 
using much esparto they cannot; some of the bleach 


works are fairly free, and some of the dye works are , 


tairly free from suspended matter. There is a case 
which I draw your attention to, works O; I have only 
given you very few analyses there, Sir, but as a rule 
they are final effluents, containing very little suspended 
matter. As a rule they contain very little, but it has 
an effect on the stream, a marked effect. 


27899. And you have sulphuretted hydrogen formed ? 
—We have. That is the cause of the trouble. There 
is another works which I have not given you, where the 
suspended matter is reduced. This table I have not 
sent in, because I did not want to give you more than 
you required, but there the effluents we get very seldom 
contain more than 4 parts per 100,000, but those effluents 
very often putrefy. 


27900. Do you generally get sulphuretted hydrogen 
at these particular works ?—In summer we do. 


27901. Is it a question of the tanks being cleared out 
regularly ?—To some extent; it is also a question as 
to whether their liquor is not naturally putrescent or 
putrescible. That is to say, the starches and the gums 
which they contain would putrefy. In one case they 
use practically nothing but river water, but that river 
water contains —certainly it is not a pure river 
water, but it is certainly better than they turn it out; 
I think between the two of them they make it putrescible. 


27902. At these particular works do they remove the 
starch inside the ‘works ?—As far as they can; at least 
they xay they do. They say they do, but I cannot say 
that they do because we do not make a practice of going 
into the works. If we went in, and said: “Are you 
‘removing this starch ?”’ the man would say: ‘Oh, yes, 
we shall remove that when it is ready to be removed.” 
If we were standing watching him, he would remove it. 
It is exactly the way they work the tanks. 


27903. (Sir William Ramsay). May I ask you whether 
lime has ever been used for brewery refuse instead of 
alumina ferric ?—They are using both lime and alumina 
ferric. ’ 


27904. Both together ; a mixture ?—Yes. 


27905. May I also ask, have you any experience ot the 
purification being effected by mechanical pressure filters ? 
—No, Sir, I have not. 


27906. (Chairman.) Then the next point that we 
come to, Mr. Halliwell, is the question of standards. 
Would you like to see standards fixed ?—I should if it 
were practicable; it is a big “it,” Sir. 


27907. It would help you in your work ?—Yes, Sir. 
If it is possible to fix standards, I think stanaards would 
be extremely useful. 


27908. You can see considerable difficulty ?—I can see 


considerable difficulty. 





27909. What are your chief difficulties ?—I look upon 
a standard as such that, it you exceed that standard, you 
pollute your river. That is to say, you fix your standard, 
quite apart from the means which are available for deal- 
ing with liquids, you look at it alone. If you exceed 
the standard you pollute the river, so that your first 
consideration is, fix your standard so that if you exceed 
that standard your river is polluted. The next point is, 
is it practicable, having fixed that standard, or at least 
is it possible to put down works for dealing with liquids 
so that those liquids do not exceed the standard, 
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27910. Under all circumstances ?—Under all circum- 
stances. Take the two things separately. A standard 
must to my mind mean that, exceeding that standard 
you pollute your stream. If you do not exceed that 
standard, you do not pollute your stream, so that you 
must consider the standard as quite apart from the 
liquids you are going to have to deal with. That to my 
mind is the meaning of a standard, a standard of what 
will pollute, and what will not pollute; not a standard 
of method to be adopted, but rather a standard which 
means exceed that standard you pollute your stream ; 
come within that standard, you do not pollute your 
stream. Now, that is the first thing you have to con- 
sider. The next point is, is it possible to put down works 
so that those works will produce a liquid which comes 
within that standard ? Is it possible to fix the principle 
which will allow of you treating your liquids to come 
within that standard. 


27911. You are speaking now of works where you 
have plenty of room ; supposing you fixed your standard 
tor works where there is plenty of space to put down 
sufficient works ?—I consider, if you fix a standard, that 
the meaning of standard only allows the pollution of the 
river to be considered, so that the question as to what 
treatment can be given hardly arises. 


27912. Would there be any difficulty in a standard 
as regards suspended matter ?—I do not think there 
would. 


27913. (Colonel Harding.) You told us just now that 
it was not practicable for these people to reduce the 
suspended matter below the amount shown in those 
Tables, and yet you are suggesting to us now that it 
would be possible to fix a standard for suspended matter ? 
—I must have misled you, Sir. I think that it is theo- 
retically possible. That is to say, if you will not limit, 
as the present Act limits, the means to remove the 
suspended matter. 


27914. You think it is possible, but you doubt whether 
it is practicable ?—Under this present Act, yes. 


27915. Well, would you advise that in a new Bill a 
standard for suspended matter should be fixed ?—I 
would. 


27916. Suppose, for instance, that a standard were 
fixed, that an effluent must not contain more than 3 parts 
per 100,000. Well, your people who are making white 
paper might produce an effluent of that character ?— 
Quite so. 


27917. But would it be practicable for the brown 
paper manufacturer to produce an effluent containing 
only 3 parts per 100,000 ?—If you will not limit the 
pressure you can bring to bear on him as to what method 
with regard to expense, 


27918. I am talking about practicability ?—I think it 
quite practical to reduce suspended matter to within 
small amounts, say 3 or 4 parts. 


27919. It is possible, but do you say it is practicable 
to do it? I thought the whole drift of what you were 
telling us was that it was not financially practicable to 
bring down suspended matter below what it is at present 
brought down to, unless they had large additional tank- 
age. The whole thing turns on practicability. What is 
the use of fixing a standard if it is not practicable ?—I 
like standards theoretically, but I am not sure in my own 
mind that standards could be made. 


27920. Do you advise that standards be fixed, from 
your experience, having to administer these matters in 
connection with rivers pollution; suppose you had a 
standard that not more than 3 parts per 100,000 sus- 
pended matter should be allowed to go into an effluent. 
Would it be possibie to bring people to that ; would that 
be really useful to you ?—I think it would; I think they 
ought to be brought to that. 


27921. You would have a latitude to allow people to 
send a larger quantity of suspended matter in if it was 
found to be ruinous to the trade to reach the standard ? 
But you think it would be useful to have that standard ? 
—I think it would be useful to have that standard. 
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27922. Even if the standard were a elastic one, and 
if your board had power to relax it in certain cases——? 
—lIf we had power to relax it I think it would. 


27923. You think the existence of a standard itself 
would be something to aim at ?—It would be something 
to aim at certainly. 


27924. (Chairman.) You would relax it in the case of 
works that were not able to come up to it, would you ?— 
Well, Sir, I rather put it in this way. I say that 
in my opinion a standard should be fixed subject 
to an appeal to the board or a central authority ; that 
is to say, assuming you fix your standard, then the onus 
of proof that that standard cannot be obtained should 
lie on the manufacturer; that is to say, you fix your 
standard as regards both suspended matter and other 
matters, a man exceeds your standard, and the onus of 
proof should be on that manufacturer that he cannot 
mect your standard, and he should prove to the Rivers 
Board his reasons why he cannot meet that standard. 
If the Rivers Board thinks his explanation a reasonable 
one, they should have power to accept it. The standard 
still remains, but he is not proceeded against because 
they are satisfied with his explanation. If the Rivers 
Board are not satisfied with his explanation as to why 
he cannot meet the standard he should have a right of 
appeal from them to, say, The ‘‘ Central Authority.” 
If the Rivers Board or Central Authority consider that 
it is practicable for him to meet the standard, or at 
any rate to do better than he is doing in his attempts to 
meet the standard, then he ought to be liable at law for 
penalties. 


27925. But then are you not rather coming back to 
what you have now, which is the best practicable and 
available means ?—Yes, but at present under the best 
practicable and available means it is difficult to define 
what they mean. The practicable and available means 
differ practically in every case. 


27926. So they would in this case, would they not ?— 
Well, the onus would be on the manufacturer to say 
why he cannot meet it. 


27927. (Sir Williacn Ramsay.) Would it not simply 
mean putting up a new Court of Appeal, namely, the 
Central Authority, in place of the Rivers Board ?—-I think 
it goes further than that, Sir. I think the onus being 


on the manufacturer he would have to show why it is . 


financially impracticable for him to do it. Now, it is 
a very different matter for him to do that—to show. 
why it is financially impracticable—than it is for a Rivers 
Board to show that it is financially practicable for him 
to do it. 


27928. (Colonel Harding.) You like it hecause it 
would shift the onus of proof from the Rivers Board to 
the shoulders of the manufacturer 7—Well, Sir, it does 
shift it from one shoulder to the other. 


27929. That is why it would be convenient ?—Well, 
you cannot lay down to-day a principle as to what a 
manufacturer should do; you cannot lay down a prin- 
ciple that a man should lay down both filters and tanks, 
because he has peculiar difficulties in his own case. 


27930. Yes, but the point is this; whether it is better 
to leave the law as it is, the reasonable and practicable 
clause—to rest on that—-or whether it is better to have 
a certain standard to aim at, and with power to the 
administrative body to relax it where necessary ?—In 
my opinion, the latter would be very much better. 


27931. In any case you quite appreciate the necessity 
for giving power to administrative bodies to relax it in 
certain cases ?—I do. 


27932. (Chairman.) Of course, as you know, in the 
Mersey and Irwell Act the financial clause is removed ? 
—Yes. 


27933. That is to say, that the financial question does 
not come in at all ?—Yes. 


27934. Supposing you removed it in this case, simply 
leaving the practicable and available means as regards 
the treatment of trade waste, would that be satisfactory ? 
—-I think it almost comes down to this, if you remove 
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the financial clause and leave the practicable and available 
clause, that the manufacturer knows the ins-and-outs 
as to whether it is practicable or not better than you do ; 
he knows whether he can obtain certain lands or not ; 
he knows the owner of those lands, he knows whether 
he can get at them at all. The Rivers Board cannot 
say so definitely as he can; he knows his own possibilities. 


27935. As regards buying land that is merely ; not as 
regards the works. You can prove that the works are 
unsatisfactory ; the onus of proof as regards the purifica- 
tion works for the Rivers Board would not be difficult 
would it ?—No, I would leave the onus of proot that they 
are polluting, and that the works are still inefficient 
on the Rivers Boards, but the onus of proof as to 
whether it is possible for the manufacturer to alter or 
increase his purification plant should be on _ the 
manufacturer. 


27936. The onus of proof, I take it, up to now with 
you, has been the financial difficulty ?—-The financial 
difficulty, which has a bearing on the methods which 
he can use. 


27937. But do you think in any case you would compel 
a manufacturer to buy land to put down purification 
plant ?—I think he ought to be given facilities where 
necessary to obtain land, the same as a !ocal authority 
has, 


27938. If you gave him racilities, would then the 
present clause be satisfactory to you—the best practicable 
and available means ?—l.eaving out the question ot 
financially practicable, Oh, yes. That makes a great 
difference. 


27939. If you give him facilities to buy land ?—If 
we gave him facilities to buy land, but you must take 
out those words “ financially possible’? and its effect 
on the trade. You see we have made a practice of asking 
manutacturers to remove suspended matter trom his 
trade liquids ; we try to compel him to remove sus- 
pended matter. The court says “No, he has no 
available means to do it. If this be so, how can we 
ask him to go further and remove dissolved matters ? 


27940. With regard to the power of entry, you say 
under the present Act we have no power of entry, and you 
suggest that you should have greater powers ?—I do. 


27941. Would those be confined to the purification 
plant, or to the works themselves ?—To my mind it ought 
to be carried further than the purification plant ; it ought 
to be carried to the works themselves. 


27942. You ought to have power to go into the works ? 
Yes. 


27943. At any time you like ?—Yes. 


27944. Day and night ?—Day and night, if they are 
working. 


27945. (Sir William Ramsay.) Is not that the case 
under the Alkali Act ; has not the inspector power of entry 
at any time 7—I cannot say definitely, but I think 
he has. 


27946. (Chairman.) Do you think manufacturers would 
object to that as a rule ?—I do not see why they should. 


27947. Of course, it would not be only for you; it 
would be for your subordinates as well ?—Quite so. I 
would not allow anyone to go on those works ; he would 
have to show proof that he wasentitled to go or those 
works. 


27948. Why should that not be confined to the purifi- 
cation works only? That would not give you all you 
want ?—I do not think, Sir, it would meet the case. I 
think a manufacturer would be able in some cases to 
discharge liquids from his works, and you ought to have 
power to go into that mill and see if the liquids are being 
sent to the purification plant. I have a case in point. 
A manufacturer pumps his liquid to his purification 
plant ; his works are built over a culvert; that manu- 
facturer discharged liquids into the culvert; that is 
when his pump well is overflowing. It never went into 
the purification plant. Part of it may be going one way, 
and part another. There was a discharge of polluting 


ROYAL COMMISSION ON SEWAGE DISPOSAL. 


liquids from the mill and not from the purification 


plant. Unless you had power of entry you could not 
get into those places, 


_ 27949. If you had that power of entry to the purifica- 
tion plant, would not you have discovered that it was not 
going ?—Part may have been going and part not ; part 
of his liquid not going to his purification plant. 


27950. You would be able to discover that by going 
into the works ?—Yes. 


27951. You would have to visit the outlet in any case, ° 


I presume, and take a sample, and so on ?—I think the 
Act ought to be that you can get it at the nearest point 
of its entrance to the stream, or have power given of 
opening up to see where certain liquids go. In this case 
which I have in mind there is a culvert into which in dry 
weather the whole of the river is diverted. At the top 
end of the culvert there is a turbine. It is almost im- 
possible to wade in that culvert ; there are holes which 
would take you up to your neck, overhead in some cases. 
Well, there are points of discharge in that same culvert ; 
there are about half a dozen points of discharge which are 
visible from a point inside the works. They are not 
practically approachable unless you have power of entry 
on to the works. I think you ought to have power to get 
to those places. 


27952. Would it be possible to have power in special 
cases from a court ?—I think, Sir, that would be a very 
objectionable thing to have to do. You would have to 
obtain power from a court for reasons which you could 
not prove. I mean to say, if it was a suspect, you would 
have to go to court and ask: “‘ Will you give me power 
‘to do this, because I suspect someone of doing it?” The 
very fact of your getting power of court to enter would 
for the time being probably prevent a man from using 
those pipes. We have had very great facilities given to 
us by manufacturers, very great facilities in the majority 
-of cases. They allow us really to go where we like. As 
far as possible we are on good working terms with them ; 
we try to help them out of all their difficulties, and they 
do not put difficulties in our way. but I am certain in one 
-or two cases it is impossible to get to the pipes which I am 
-certain exist, unless you have power to enter on the works. 


27953. (Colonel Harding.) You would not expect 
power of entry to walk all about the works; merely 
power of entry to reach the point of discharge ?—Or 
‘suspected discharge. 


27954. Yes, and you probably would like some com- 
‘pulsion to make the points of discharge accessible ?— 
I should, Sir, very much. 


27955. That seems to me the important thing ?— 
That is so. 
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27956. You know that in certain towns where they 
allow the effluents to be connected to sewers they insist 
also on the provision of a man-hole which is at all times 
accessible to the servants of the corporation for the 
purpose of inspecting what is passing at the time ?— 
That is so. 


27957. That is so at Leeds, and I believe at Manchester. 
and other places ?—In the majority of towns. 


27958. It would not be a very serious thing to ask a 
manufacturer to make the outlet of his trade effluent 
into the stream accessible, either through a man-hole or 
otherwise ?—Yes, Sir, but I think we ought to be given 
power to make sure that he has no others than that one 
that he states he has. 


27959. If a provision was made that any outlet for 
trade effluent into a stream shall be made accessible by 
means of a man-hole or otherwise, that would probably 
meet the case, would it not ?—Supposing there is one 
which is not accessible ? 


27960. Well, then it would be illegal ?—But how are 
you to prove it exists unless you have power of entry? 


27961. It would then be illegal to have any trade liquid 
discharging into a stream unless the point of discharge 
was accessible and evident ?—I think you ought to have 
power to prove the question then, because how are you 
going to prove that he has those illegal points ? 


27962. You cannot provide for everything in law. 


27963. (Sir William Ramsay.) What is the difficulty 
as regards power of entry which exists in the case of the 
alkali trade ?—I do not see why it should not exist all 
round, 


27964. (Colonel Harding.)’ Your point is that in 
certain cases there is evidently polluting discharge, but 
you cannot say from whence it comes. You cannot say 
it comes from A’s mill, because it may possibly be coming 
from B’s mill, and you cannot get to the point of dis- 
charge to find out who is to blame ?—That to a certain 
point; and also you may have one mill alone, where 
there are what I should call surreptitious points of dis- 
charge; the effect on the stream may not be very very 
great alone, but you cannot get to that point atall. He 
may have a dozen of these different points. 


27965. It seems to me that what is wanted is some- 
thing analogous to the town conditions that where the 
trade effluent passes into a sewer it has to pass through 
a man-hole which is to be accessible at all times to the 
officials of the Local Authority ?—Yes, with a penalty 
if the liquid is discharging at other points. 


27966. That is an illegal position ?—But you ought to 
be able to prove these positions. 
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Dr. W. WittraMs, Medical Officer of Health to the Glamorgan County Council; and Colonel Lewis, Chairman 


of the Sanitary Committee of the Glamorgan County Council, called in; and Examined. 


27967. (Sir William Ramsay) (in the chair). May I 
just ask, Dr. Williams, you are Medical Officer of Health 
of the Glamorgan County Council ?—Yes. 


27968. Have you been acting in that capacity since 
1892 ?—I was appointed in December, 1892. 


27969. Before that you were acting as Assistant and 
Deputy Medical Officer of Health in Shropshire 7—That 
is 80. 

27970. The estimated population, including the Bor- 
oughs of Cardiff, Swansea and Merthyr is about 1,000,000 
people ?—About 1,000,000. 


27971. The county on the whole consists of a number 
of valleys ?—A number of valleys and vales. Vales to 
the south and valleys to the north; the latter being 
long, narrow, deep and crooked. 


27972. You have nothing in the shape of River Boards ? 
—We have no River Boards at all; we used to have 
a joint committee once some years ago, consisting of 
certain members of the Glamorgan and Monmouth 
County Councils. 


27973. Then a large part of the population I suppose 
lives in Cardiff and Swansea ?—No, the population of 
Cardiff is about 180,000, and the population of Swansea 
about 100,000, and a very large number of the population 
live in the valleys, which are really long channels stretch- 
ing tor miles trom north to south. There is one district 
there, the Rhondda, with a population of 140,000, or 
thereabout. 


27974. Roughly speaking, you put the population of 
Swansea and Cardiff at about 280,000 ?—That is it, roughly 
speaking. 

27975. Are there any other large towns besides Cardiff 
and Swansea on the coast ?—Yes, there is another fairly 


large town on the coast, namely, Barry, with a population 
of 30,000. 


27976. Like other parts of the world you suffer under 
the dictum that pollution by coal washing is not 
pollution under the Act ?—Yes, that is so. 


27977. And you would desire to see coal washing 
brought under the Act ?—Yes, decidedly ; we feel that 
we are powerless almost. 


27978. How much has been done in the way of settling 
coal dust washed down the rivers from coal washing ?— 
To prevent it ? 


27979. To prevent it ?—Very little really; there are 
some companies who have put up settling tanks; about 
twelve to eighteen, that is all. 


27980. Is that a small proportion ?—Yes, a very small 
proportion, because we have a very large number of 
collieries, large and small. 


27981. And do they not find that it pays to settle their 
small coal ?—I suppose those that have put them up 
find that it pays, but it is a difficult matter ‘to try and 
persuade the others to put them up. ‘They feel 
we have not got the power, and they will not go to the 
initial expense. 


27982. And the example of those who have done it is 
not sufficient to persuade others who have not done it to 
join ?—No, I should say not. I remember we took 
proceedings years ago against a certain colliery company, 
and the action was dismissed with costs. It is not sup- 
posed to be pollution under the Act; it is discolouration. 


27983. It is not supposed to be pollution under the 
Act. Have you any experience of the effluent from the 
settling tanks where settling of small coal is practised ; 
is the effluent satisfactory ?—Well, I have not analysed 
any at all, not up to now. 


27984. But as regards the appearance ?—Oh, in some 
places, as regards the appearance—— 


~ 


ROYAL COMMISSION ON SEWAGE DISPOSAL, 


4 27985., It.is quite clear ?—Well, sometimes it is quite 
clear ;, not as a rule. : 


27986. Then you would desire to see this’ pollution by 
small'coal brought under the Act ?—Yes. 


27987. As regards the tin-plate works, you say the 
pollution is much less than was the case years ago ?— 
That is so, undoubtedly. 


27988. They add scrap-iron to the pickle, neutralise it 
and evaporate, and recover sulphate of iron ?—Yes, that 
is it; they have put up copperas plant in nearly all the 
works. ' 

27989. Do you know that it pays ?—Yes, I know now 
that it does pay; I have it on good authority that it 
does pay, but we were told years ago that it did not pay, 
but the price is fairly high at present. 


27990. Do you know what becomes of the sulphate of 
iron ?—Yes, it is used for making a germicide for dis- 
infecting purposes, and to make paint and manure. I 
am told they can make it for about 10s. a ton, and sell 
it at somewhere between 12s. and 21s. 


27991. In the case where they do not neutralise the acid 
completely with iron and then evaporate, they filter some- 
times through lime-stone, do they not ?—Not the pickling, 
but the swillings they do. 


27992. The swillings ?—Yes, but there is great difficulty 
to get them to do much, and to renew the limestone as 
often as they ought to do it, because they get covered 
by yellow oxide of iron, and then there is an end of the 
process. 


‘27993. Is there any value in the yellow oxide of iron ? 
—TI do not think there is any value in it in any case we 
know; not in many of them ; they use it in paint, but 
I do not think they make any use of it at our works. 

27994. What is done with it; is it simply bedded or 
piled in stacks ?—It is simply piled. 

27995. None ot the waters of the Glamorgan rivers 
are used for drinking purposes after sewage has entereed 
them, I see you say here ?—Not by human beings. 

27996. Then we can consider the pollution as derived 
from sewage, from small coal, and from tin plate works ? 
—tThose are the sources of pollution. 


27997. Is there any pollution from the large copper 


works at Swansea ?—Well, there may be, but Swansea — 


is not in the administrative county; I have no know- 
ledge of thes works inside the borough. 


27998. Would you wish to borrow Sections 14 and 
15 of the Mersey and Irwell Joint Committee Act, namely, 
as regards the word “‘ person,” or as regards the word 
*“stream,”’ or as regards the words «‘‘solid matter” ? 
Are you under any disability by not having any of these 
terms enforced ? I see you quote the Mersey and Irwell 
Joint Committee Act, 1892; would you wish that the 
terms of this Act should be made applicable to your 
district ? What is your reason for quoting those terms ? 
—TI thought that by this Act we could get the small 
coal included. 

27999. In the word “stream” ?—Stream. Of course 
we have canals also. 

28000. Have you canals ?—Oh, yes, a good many, and 
a good deal of pollution; they are greatly polluted at 
times. | 

28001. So you wish “‘streams ” were defined to include 
canals ?—Yes, canals should be included. 

28002. Are you also troubled with mine water? We 
have been informed, for example, that water pumped 
from a mine is very often highly ferruginous, and deposits 
ochre ?—Yes, there are some that do so, 

28003. That occurs also in your district ?—(Colonel 
Lewis.) I do not think you know them; I could give 
them. 

28004. Very well, we will reserve that question. You 
have at present a sanitary inspector ?—(Dr. Wulliams.) 
Yes, Sir. ' 

28005. In order to visit the works of sanitary authori- 
ties, colliery, tinplate and other works, and to take 
samples for analysis, and to attend court ?—Yes, we 
have had him for some years. 

28006. But in many cases he is unable to stop the 
nuisance, because he cannot threaten proceedings ?— 
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That is it. We can deal pretty well with the tinplate 
works, but not with the collieries, except for what visit 
will do. 


- 28007. The operations that go on in tinplate work 
are first of all to clean the iron plate ?—Yes. 


28008. By means of acid and bran ?—Yes, by acid 
and bran.. There is some bran used; I should have 
mentioned that. 


28009. And then the pickle consists of sulphate of 
iron with excess of sulphuric acid ?—That is it. 


28010. It is neutralised, and then boiled down and 
sold ?—It is neutralised by the addition of scrap iron, 
and evaporated, re-evaporated and allowed to crystallize. 


28011. Does any pollution result from the bran ?— 
No, not so far as I am aware. 


28012. It is not allowed to run into the river ?—No. 
We have never been troubled with that. 


28013. Is there lime-stone in the district ?—Oh, plenty 
in the southern parts of the county. Lime-stone is 
plentiful and it is easily got. 


28014. Does the lime-stone require much preparation 
before it is used, or could it be used in fairly large lumps ? 
—In small lumps. - It ought to be broken up to get as 
much surface as possible. We find some difficulty in 
persuading the owners to put it down. 


28015. Is it used in that form on filters, or is it piled 
in heaps ?—Piled in heaps generally. 

28016. You find that on the whole the proprietors of 
works, the manufacturers, are willing enough to purify 
their liquors ?—The tinplate manufacturers ? 


28017. The tinplate manufacturers, yes ?—Yes, they 
are willing now at any rate to deal with the pickle, but 
there is certainly difficulty to get them to do anything 
with the swilling fluid ; it is so large in volume. 


28018. You find that lately, during the last few years, 
they have done more swilling than they had before ?— 
Oh, I think so, certainly. I think copperas is fetching 
a better price; very likely. Of course, there are some 
of the works on tidal waters. 


28019. You find a reluctance to purify the effluent ?— 
Oh, certainly, the swilling effluent. 


28020. They simply turn it into the tidal waters ?— 
That is it. 


28021. Do they cause much accumulation on the 
shore ?—Yes. 

28022. Do they interfere with the fishing on the shore ? 
—I should say so. I do not know much about fishing 
myself. 

28023. There are fish ?—Not any shell fish; there 
are oyster plantations about seven miles away from 
Swansea, lower down, near Oystermouth. 


28024. They are not interfered with ?—No, I.do no 
think so; not in the least. 


28025. From your figures in your proof, I should fancy 
that something like 2,000 tons of crystallised sulphate 
of iron will be produced per week ?—About 900 tons of 
sulphuric acid is used weekly. 


28026. That is somewhere between 1,500 and 2,000 
tons of sulphate of iron, I think ?—Yes, about that. 
I have had it from several sources, the amount of crude 
sulphuric acid used per week is about 900 tons, 


28027. Are there many works which do not convert 
the waste pickle into copperas ?—Yes. There are not 
many ; there are a few, especially on tidal rivers. What is 
done in some of these is, they sell the pickle to a person or 
persons for a sum and they make as much copperas out of 
it as they can. That is what is done in some places, so 
that the owners of the works themselves do not trouble 
about it. In some places, mostly in the borough of 
Swansea, that would be the case, I think. 


28028. It is a product that will not stand carriage. 
Of course, it is not sufficiently valuable to make it possible 
to carry it many miles ?—Sulphate of iron ? 


28029. No, I mean waste pickle ?—No, it is not; it 
must be a difficult matter. 


28030. It must be worked on the spot ?—Yes, or very 
near the spot. It has to be pumped. 
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28031. Do you think it would be reasonable to insist 
on every works using up its waste pickle in the form 
of copperas ?—Yes, I do. 


28032. And on the whole it would be to their advan- 


tage ?—I think so. 

28033. You would like also that facilities should be 
given for taking samples and making inspections of the 
works. Would you make it compulsory that the manu- 
facturers should allow the visits of inspectors ?—They 
do allow them, as:a matter of fact, but they need not. 
We have never had any trouble with the tinplate manu- 
facturers, but we have no authority really to be on the 
premises. 


28034. It is hardly worth while raising the question 
you think; you get admission ?—Oh, we do into the 
tinplate works, but with the others to be established later 
on I think there might be difficulty. 


28035. Then as regards the swilling fluid, you would 
make its purification voluntary ; that is to say, you would 
take into consideration the situation of the works and the 
various points connected with the works ?—Yes. I 
think, if the water of a river where the works are situated 
is made use of lower down for drinking purposes by 
animals, something ought to be done. 


28036. Are there any fish in the river ?—Oh, yes. 
Colonel Lewis knows about that better than I do, but 
there is one river in particular, a fairly good fishing 
river, and on this river there is a very important tinplate 
works about twelve miles from the sea, and we are told 
sometimes that they put some of the pickle in on a Satur- 
day afternoon all of a heap and kill the fish. I have no 
evidence ; I cannot prove this. 


’ 28037. Then you would like the regulation to be such 
that they would deliver the pickle, if they did turn it 
into the rivers, in small quantities at a time ?—Certainly, 
The swilling fluid ; they do not put in the pickle as a rule. 


28038. I beg pardon; the swilling fluid. Have they 
tanks to contain this swilling fluid ?—-No, only sumps, 
not tanks. They pass it over limestone chippings. 


28039. Do you think tanks should be provided, so 
as to make it possible to bring about a regular flow ?—It 
is difficult to say, because the volume of water that 
passes along is sometimes very, very large. We have 
not many of these works on rivers that are fishing rivers. 
I think it would be only about two. (Colonel* Lewis.) 
They are not fishing rivers now. 


28040. Have your rivers been fishing rivers: previously ? 
--I suppose some of the best in the United Kingdom. 


28041. And they are now of no use ?—No. 


28042. I suppose the effect of the swilling liquid on 
the lime would not be to produce an injurious effluent ; 
it would deposit most of the iron ?—(Dr. Williams.) It 
would deposit most of the iron. 


28043. And most of the sulphuric acid as sulphate of 
lime ?—Only the sulphuric acid is difficult to bring down, 
is it not ? 


28044. Yes, but if it were passed through a sufficient 
amount of limestone, sulphuric acid would’ be retained 
too ?—Yes, no doubt. 


28045. And there is no harm in the rivers containing 
sulphate of lime ?—Not to a small extent, as far as I 
know. 


28046. No, I do not think there is. You give figures 
to show the magnitude of the coal mining industry in 
South Wales ?—Yes, at the end of the year 1907. There 
is a large number of people employed in the coal mining 
industry. 


28047. Very large ?—Yes, very large. I should think 
now about 140,000 people, and somewhere between 
15,000 and 20,000 employed at the various tinplate 
works.. I am told so. 


28048. Then very few of the collieries have settling’ 


tanks or ponds ?—Very few; I think they are increasing 
in number now. I know there are preparations for 
putting up several going on. 

28049. Have you ever tried to persuade the proprietors 
who do not use settling tanks that they are losing money 
by not doing it ?—Well, we have spoken to them, but 
there has been no united effort, 


MINUTES OF EVIDENCE : 


28050. You cannot do that, but are they not to be 
persuaded that they are losing money by not doing it ?’ 
I may mention we have had evidence to show that in 
Yorkshire, for example, and in Lanarkshire, there is. a: 
very great deal of money made by saving the. small 
coal ?—I believe there is in our county, but where the. 
small coal is made use of and made into coke, and so on, 
there is a tendency to put up washing machines, because 
there were very few there six years ago. ‘There are several 
now. . 


28051. You mention the plan of using the water over 
and over again ?—Yes. 


28052. Has that been applied in your district ?—It 
has been applied, yes. 


28053. But I think on a. small scale ?—Only or a 
small scale. 


28054. Because again we have evidence that in Lanark - 
shire. they use the water over and over again ?—Yes, thev 
do use it with us over and over again, but not so often as. 
I should like to see it done. 


28055. Of course the best argument to induce manu- 
facturers and colliery owners to carry out this is the 
appeal to their pockets ?—Certainly. 


28056. And if one could persuade them that in other 
parts of the country considerable amounts of money we1e 
being gained by saving the small coal they would do it ;: 
they would require very little persuasion ?—Yes, some, 
would do it I have no doubt. 

28057. Then you mention that a case has been tried, 
and naturally given against the Glamorgan County 
Council ?—Yes, it was tried some years ago. 

28058. Then you have also by-products works ?—Yes, 
we have three. : 


28059. Only three ?—Only three now, and another is 
about to be put up. 


28060. They are likely to increase very largely, are 
they not ?—I think they are, yes. 


28061. The waste liquor I presume comes from the 
ammonia condensing plant? The gas is scrubbed, is it_ 
not, in water, so as to produce ammonia solution which 
is’ then distilled with lime to get off the ammonia ?—To 
get off the ammonia. 


28062 And then it is the residue remaining in the stills 
that’is polluting, containing, as it does, tar and lime and 
salts of various kinds ?—Yes, lime and salts of various: 
kinds, but at our three works there is made coal] gas, 
sulphate of ammonia, tar, pitch and anthracite oil, but. 
that.is the exception. 


28063. No cyanide compounds ?—No, none at all. TI 
made a point of asking that. The coal is not of such a 
quality as to give rise to much cyanide; so I am told. 


28064. Have you ever analysed the liquor, or had the 
liquor analysed ?—No, rever ; every time we go to these 
works we have to get permission. 


28065. Are they very chary in givirg permission ?—, 
Well, no, they have never refused, but they are very 
careful. I should like to have power to take samples, 
but you cannot ask for power to enter the works and to 
take samples at the same time, so I have been entering 
the works pretty frequently of late. They are very kind 
in explaining everything, and all that. 


28066. They do not treat you disagreeably ?—Oh, not 
at all; not the slightest. In one of the works the effluent, ° 
or the waste that enters the river, is filtered through sand 
and lime. 


28067. Does that purify it ?—Well, I suppose they: 
think so. I do not know myself. And in the other all 
the waste goes down into a disused pit. 


28068. And disappears ?—Ard disappears. There is 
no pollution of any stream there, and in the third, I believe, 
the waste gets access—we cannot find the way it goes— 
into the stream or ditches about. 


28069. You cannot say that there are not cyanide 
compounds ever discharged, but still you have not 
tested for them ?—No, we do not know. Next time I go - 
to the works I intend to ask for permission to take samples, 
These works have only been established ‘a ‘few ‘years. 
They are in working order now, and I think I might ask 
for permission to analyse samples. 
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__ 28070. You wish to investigate the processes more 
thoroughly than you have been able to do ?—Well, I 
have been pretty thoroughly into them now. = 


_ 28071. Are there any facilities for discharging such 
liquors into the common sewers, so that they might be 
treated along with the domestic sewage ?—In these by- 
product works ? 


28072. In the by-product works ?—Not for any. 


28073. Would it be possible to connect them with the 
sewers ?—It is possible. 


23074. Would it be desirable ?—No; 
I should think. 


28075. Probably it would interfere with the usual 
process of bacterial filtration ?—It would be possible, but 
the question of levels would come in in one ; in the other 
it could be done, but I do not think it is desirable at all. 


28076. Are the ordinary sewage discharges from the 
neighbourhood treated—the domestic sewage ?—Yes, 
from the neighbourhood of one of these by-product works 
the sewage is treated on a sewage farm; from the other 
it is treated in bacterial tanks, and from the third it goes 
into the sea. 


' 28077. Are the processes fairly satisfactory in those 
cases ?—Yes, they are quite ; they give very good effluents, 


28078. So that it would not be advisable to interfere 
with those processes ?—I think not. 


not desirable, 


28079. By running the spent liquor from the’ ammonia 
stills into the sewers ?—No, certainly not. 


28080. What do you precisely mean by a few offensive 
trades; tanneries ?—Yes, tanneries and fellmongers’ 
works. 


28081. You do not think that they deserve considera- 
tion; they are too few in number ?—Well, we have not 
had trouble with them. They are very few in number. 


28082. And small in size ?—And small in size too. : 


28083. Is much brewing carried out in your part of the 
world ?—Well, not in the administrative county ; nearer 
the towns. There are one or two biggish ones in the ad- 
ministrative county. 


28084. And they generally discharge their waste into 
the sewers ?—I have got two in my mind now in the 
Rhondda; the waste goes into the sewer. 


28085. Does that give any trouble with the subsequent 
treatment, does it interfere with the ordinary treatment 
of sewage ?—No, it does not, because the sewage from 
the bigger of the two works goes into the sea. It is a 
combined drainage area, a sewerage area discharging into 
the Bristol Channel. 

28086. And in the other cases I suppose it gets treated 
along with the ordinary sewage ?—Along with the ordinary 
sewage. 

28087. Without trouble. It does not bear a very large 
proportion in bulk to the ordinary sewage ?—No, a very 
small proportion really. 

28088. You would suggest that the chemist attached 
to the by-product works should pronounce what remedy 
should be applied ?—I think they would be the best 
judges. I will get to know from them by and by, but 
they would be the best judges what the remedy would 
be really. 

28089. You think on the whole the condition of the 
r.vers in the county is improving ?—On the whole, the 
condition of the rivers in the county is improving, 
especially as regards sewage and pollution from tinplate 
works; but for the small coal there is not much to be 
said. deel 

28090. You think that the periodical inspection is 
producirg very valuable results ?—I think it is doing 
good, 

28091. Do they know that you have no real power ?— 
Yes, they know perfectly well. 

28092. But still, in spite of that ?—In spite of that, 
they are very kind. 

28093. Is anything ever delayed owing to the idea 
that there will be legislation before long ?—Anything 
ever delayed ? 


- 28094.. Yes, do you find manutacturers are delaying 
to purify their waste liquors from taking place under the 


you can. 
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notion that before long fresh legislation will be introduced? 
—Yes, I think they sre aware that in all probability fresh 
legislation will be introduced. I think so, from what I 
have been told. 
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putting up improvements ?—I think you want to say 
it does rather, because it is difficult to tell them what 
to do. ‘ Tell us what we should do, and we will do it,” 
some of them say. That is a very difficult matter 


28096. Then as regards the alteration of the law, you 
think that the wash water from the coal washing machines 
should come under the Act, so as to be considered as a 
pollution ?—Yes. 


28097. And that the Mersey and Irwell provisions 
suffice for the rest of the impure effluents ?—It appears 
to me that is the only way to get the rivers anything 
like clear. 


28098. (Mr. Tatton.) In this case that you had for 
pollution from the coal washing, in which it was brought 
in as an innocuous discolouration, do you remember 
what class of effluent that was. Was it very bad; was 
there much suspended matter in it, do you recollect ?— 
I had only just been appointed then. I know there is 
a great deal of small coal entering the river, and it is the 
same to-day. I do not remember anything about the 
analyses of the effluent, 


28099. Have you had lately any analysis of the effluent ? 
—No, we have not. 


28100. Have you taken samples of it at all ?—No, 
we have not; not of that. aes 


28101. Is there much deposit ?—There is a good deal 
of deposit before a flood. ong 


28102. On the banks ?—In the bed of the river. Here 
there is a big wall, a high wall abutting on the river 
quite near, and there is a good deal of deposit before 
floods in dry weather, and it is all cleared away with 
a big flood. I think that was one of the reasons why 
it went against us was because it did not hinder the flow 
of the river at all. 


28103. (Chairman.) Are the river banks not usually 
black ?—Oh, yes, some of them very black. 


28104. Then when the flood comes, do they turn white 
again ?—QOh, no, they are black always, but sometimes 
worse than others. 


28105. (Mr. Tatton.) Do you think now that you would 
not be able to prove a case in court ?—If we went to 
court again ? 


28106. If you went to court again ?—I feel sure we 
could not. 


28107. You would not be able to get a sample ?—Oh, 
yes, we could get a sample. 


28108. If you had a sample, would there be a deposit 
such as you have in that bottle for instance ?—Oh, yes, 
there would. 


28109. In an 8-inch bottle, would there be half an 
inch ?—Yes, quite, I should say. 


28110. I think you would get over the innocuous 
discolouration ?—Well, there is a great deal there. 


28111. (Chairman.) Could you point to any damage 
done by this coal dust in the rivers, except the destruc- 
tion of fish ?—No, I do not think you can. I do not 
know if you can as to cattle ; I have been told that with 
a tinplate effluent you can, but that is another thing 
entirely. But with the coal dust I do not know that 

I do not know myself. 


28112. It is very largely an esthetic question ?—It 
makes the rivers black, and if the rivers are black they 
are supposed to smell. The Taff, a river that passes 
through Cardiff, is very, very black. There is no sewage 
in it; itis black. It does not smell, but the people will 
not believe it that they do smell. There is a great deal 
in that. 


28113. There is always the destruction of fish; the 
fish cannot live in such black rivers ?—No. 


28114. Are they actually killed, do you know ?—Well, 
I leave that to Colonel Lewis. (Colonel Lewis.) Yes. 
Sir, the Taff was an excellent trout river betore they 
begun to work. Iam going back to my father’s evidence 
when I was quite a boy. Trout fishing was very good 
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indeed in the Taff, and excellent trout were caught. 
There is scarcely a trout to be scen in the whole of the 
river now. This deposit comes down, and it sinks in. 
I have given evidence before a great many Commissions 
that have been down from up to twenty years ago, and 
I have produced bottles showing the black deposit on 
the bed of the river. It is always there. ;' 


28115. Of course, it must interfere with the fish food. 
I presume green growths do not grow ?—It is an ex- 
traordinary thing that coarse fish can live in it, but 
trout cannot live in it, neither trout nor salmon. 


28116. Do they get feeding ?—They get feeding. 
Down below there are certain weirs all down the river 
for works of all sorts. There are large weirs constructed ; 
that forms a sort of settling place above these weirs 
where all this goes. Well, below Llandaff weir, or after 
Llandaff weir, it is, and down below there there are a lot 
of coarse fish, and there are a certain number of coarse 
fish, eels especially, above. The water has been deposited 
higher up in pools, and settled there, and just towards 
the end it is fairly clear. 


28117. And you do get green growths ?—No, I do not 
think there is any growth at all in the river; no growth 
of any sort, I should say. 


28118. I suppose we must take it that the ultimate 
food of the fish comes from green growth ?—Yes, and 
the fly; the larva. When the fly is deposited on which 
the fish feed, it is on the stones, and it comes up and 
forms the fly; the larva is on the stone that forms the 
fly which the fish feed on. This black stuff settling 
prevents any larva at all from existing ; there is no food. 


28119. So I think it will be pointed out that the rivers 
are damaged so far as fish are concerned in that way ?— 
Yes, Sir; I have never taken up the question of fish 
on account of the industry of the country. You have 
to sacrifice something for the industry of the country. 


28120. Well, that is only a question for you ?—Well, 
yes, Sir, you are right. Thank you. 


28121. Mr. Willis has pointed out to me that in your 
proof you discuss the question of some sort of standard ? 
—(Dr. Williams.) Yes. 


28122. Do you find that that standard can be enforced, 
or is it only for your private guidance ?—For our private 
guidance. It can be attained at any rate. 


28123. Do you find that such a standard is sufficient 
to prevent injury to the stream ?—Well, it can be easily 
attained. I have figures here to show that the sulphate 
of iron can be reduced to less than 100 parts per 100,000. 


28124. Does it prevent injury if it is attained ? Would 
you be satisfied with such standards for preventing 
injury ?—Well, we have been satisfied. We have looked 
upon them as standards, but we have nothing to go by. 


28125. Do you think that a more rigorous standard 
could be set up with advantage ?—We often get better 
results than 10 and 100 of acid and sulphate of iron 
respectively per 100,000 parts. I have figures before me 
now extending over a period of a year. We have adopted 
those, for we have found out by experience that they 
can be easily attained. 


28126. Would fish live in a river which complied with 
your standard ?—I am not quite sure about that. I 
have seventeen sets of figures here giving the acidity, 
and with the exception of four they are well under 10. 


28127. The reason you put this standard is because 
it is easy to get down to it ?—It is quite a simple matter 
to get below 10 with acids. I find that with experience. 
I have here an analysis of 17, showing free sulphuric 
acid, and with the exception of 4 they are all well under 
10, and of course tinplate works. Then they were telling 
me at the works that the canal lower down, where the 
effluent was discharged, there were trout to be found, 
but then a good deal would depend upon the dilution 
after entering the stream, and we estimate that in every 
instance. 


28128. No doubt such a dilution would make those 
standards sufficient ?—I should think so. 


28129. Have you got any figures to support the state- 
ment that the material which is collected in these ponds 
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and tanks, viz., the fine particles of coal, is an excellent 
fuel, and is suitable for burning under boilers for 
steam raising purposes. You go on to say, “‘ There- 
fore, the initial cost of the erection of the necessary 
plant would soon be recouped by the valuable material 
recovered.’’—I have no figures. 


28130. You have no figures ?—No. 
28131. Do manufacturers admit that ?—Yes, they do. 


28132. That the cost would be recouped, I mean ?— 
Yes, they admit that at once. 


28133, (Colonel Harding.) Then why do they not 
carry out the work, if they admit it would be a benefit 
to them. Why do they not carry it out ?—I suppose 
the initial cost has something to do with it. There is 
a tendency to put up washers now by some of the more 
enterprising companies. 


28134. Are there any cases in your district where 
the wash waters are delivered without settlement into 
the river, or into tidal waters ?—No, not without some 
treatment. 


28135. There is some settlement ?—Much settlement. 


28136. What kind of results are obtained ? Have 
you had any samples taken? You told us just now 
that a large quantity of coal goes forward ; do you know 
what quantity of suspended matter passes with its effluents 
to the stream ?—-No, I cannot say that. 


28137. You are satisfied that a large amount does 
go ?—Oh, a large amount does go; there is no doubt 
about that. 


28138. And you yourselves are satisfied that it would 
be advantageous to the colliery proprietors to withdraw 
this ?—Yes, I teel sure it would be. 


28139. Have you ever had an opportunity of acquaint- 
ing yourself with what has been done in Yorkshire ?— 
No, I never have, Sir. 


28140. I suggest it would be of advantage to you if 
you communicated with the chief officer of the West 
Riding Rivers Board, because works have been carried 
out there ?—Yes, I know him quite well. 


28141. And your excellent suggestion about using the 
water over and over again is applied there largely ?— 
Yes. 


28142. Is that applied in your district at all anywhere ; 
do they use the water again and again ?—Yes, to a 
certain extent; but not to the extent it ought to be, 
I think. 


28143. There are certain passages in a document which 
is marked “confidential, which probably you could 
get from Dr. Wilson ?—Yes, I suppose so. I have got 
some from him. 


28144. He says: “It is gratifying to find that the 
measures of purification adopted by colliery proprietors 
have resulted in great saving to them ” ?—Yes. 


28145. And then he points out further that in re-using 
the water the effluent is reduced to about one-tenth or 
even one-eleventh of what it would otherwise be, and 
that in twenty-one instances where 5,500 tons of coal 
are washed daily, no water from the coal washing pro- 
cesses escapes to the stream, because the one-tenth or 
one-eleventh part is sufficiently purified to enable them 
to use this in their boilers ?—Quite so. 


28146. So that in fact there is no effluent at all ?—I 
am quite convinced it can be done, but the difficulty 
is to get them to do it. 


28147. Well, possibly if they knew this had been 
carried out satisfactorily elsewhere, it would ke of great 
utility to you, and, therefore, I suggest to you that you 
might with advantage communicate with Dr. Wilson at 
Wakefield, who probably would give you this document, 
and the information that is required ?—Thanks ; I will 
do so, certainly. 


28148. Because it does seem inexcusable to turn large 
quantities of fine coal out into the streams, or even into 
tidal waters. You have not said very much about 
pollution by gas liquors or the ammoniacal waters ?— 
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Well, we have not been troubled with them; we were 
some years ago in one or two instances. 


28149. It is not a serious matter in your case ?—No ; 
you see, they sell the ammoniacal liquor generally. I 
only remember two instances where we had some trouble. 


28150. In regard to the pickle, in your case it is treated 
so as to draw from it the copperas ?—Not in every case ; 
very nearly. 


28151. Are you not able to insist upon that? You 
see, it is quite practicable ; it is done by most manu- 
facturers ?—Oh, yes. 


28152. That is proof that it is reasonable and practic- 
able ?—Oh, it is reasonable and practicable, and it pays. 


28153. If it is reasonable and practicable, why cannot 
you insist upon that being done ?—There are very few 
works indeed not making copperas now; there used to 
be a large number. They are improving all the time 
in that respect. 


28154. Then speaking generally, you are able to tell 
us that it is simply the final washing waters ?—The 
swilling water. 


28155. And do you know what, on the average, is tho 
acidity of those ?—Yes, I have here some figures of th- 
acidity of the swilling fluid. 


28156. What effect does it produce on the stream ? 
You say it does not kill fish life ?—Well, if you put it 
in all at once, as they generally do, I think it does. 


28157. You have raised a point of very considerable 
interest. In one large town in the North of England 
very serious inconvenience arises through their flushing 
out large tanks containing ferrous sulphate, and this 
was flushed into the sewers and caused great inconvenience 
at the sewag> disposal works ?—Quite so. 


28158. And they made arrangements with the manu- 
facturer to have a storage tank in his yard, from which 
a continuous flow went on during the twenty-four hours 
at an even quantity per hour. Would it not be quite 
easy in the case you mention to get the people to put 
up a storage tank, so as to enable them to cause the flow 
to be continuous, and, therefore, small in volume, instead 
of rushing it in all at once ?_ I notice that Colonel Lewis 
shakes his head.—(Colonel Lewis.) I might tell you, 
very often it comes on a Saturday afternoon, when there 
has been the whole of the swillings for the week. The 
gentlemen who have been working at the works are in 
a hurry to get home, and, therefore, they want to pull 
up a trap and let it all go at once. That is why on Satur- 
days, as a rule, the swillings are worse than any other 
day. They wish to get away, and the workmen—I do 
not know why it is done—let all the swillings go. 


28159. But I am afraid it is a necessity of the trade 
that these swillings should be let off all at once in that 
way, but the suggestion is that there should be between 
these tanks and the final outfall an intermediate storage ? 
—Yes, Sir, you are perfectly right, and I wish that could 
be done. I wish the power was given to us in this noble 
Act, the Rivers Pollution Act, to carry that out. If we 
could carry that out it would be done, but we have no 
power under that Act to carry it out. 


28160. But it is so reasonable and inexpensive ?— 
Yes, it is. 

28161. That I should think it exceedingly likely, if 
you pointed out to the manufacturer that great good 
would result from their doing this, that they would do 
it, because it is simply a question of storage ?—-I have 
been trying for twenty years to do it. For twenty years 
T have been at them and asked them to do it. For over 
twenty years, or rather more, I have persuaded them 
to allow me to visit the works, and asked them to do 
_all this, but there is no result at all in a great number 


of these works. 


28162. Have you asked them to stop letting off the 
tanks with a rush, or have you asked them to introduce 
this intermediate storage tank ?—I have asked them 
to make tanks, settling tanks, so as to let it run through. 
They have in a great many of these works large cinder 
tips. ‘ Now,” I said, ‘‘ it would be no expense to you 
at all if you were to make a large sort of hole through 
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these cinder tips, and let your swilling water run off as 
it comes away through these cinders and scrap iron.” 
I daresay you know what all these cinder heaps are 
made of, and that would simply purify the water in a 
great measure. And they said, ‘Oh, yes, yes, yes.” 
Well, I have gone down in the path by me. I have 
gone two or three days after, and I have seen the whole 
of the water the colour of a London fog. 


28163. You are not complimentary to London. Then 
you have not found that in any case you have been able 
to induce the tinplate people to put in a storage tank ?— 
Some of them have, and some of them have taken the 
greatest pains in doing it. There are some big works 
in the place where they have done everything they could 
do. 


28164. Have they introduced a storage tank ?—It is 
wonderful the improvement they have made in a great 
number of these works, but still there are some who do 
not do it. 


28165. If you have some of them who have introduced 
a storage tank, and allow this acid washing water to flow 
at a regular speed—if there are some of them who do it— 
it is clear, it is reasonable and practicable; therefore, 
what about making the remainder do it ?—If you give 
us the power. 


28166. With your existing powers ?—-I have something 
which I wish to lay before you afterwards, which perhaps 
will enlighten you. 


28167. I do not quite see your difficulty. If you are 
able to show, by the fact that this is done by some, that 
it is reasonable and practicable to do it, why cannot you 
with your existing powers call upon the remainder of the 
collieries to do it ?—We have no existing powers to do 
so; we cannot unless we take legal proceedings against 
them. 


28168. That is what I mean ?—Well, if I might hand 
in, Sir, something—I have to apologise for not being 
able to have it before—perhaps that might enlighten you 
as to the proceedings. (Document handed to Chairman.) 


28169. (Chairman.) Shall I read this out ?—If it is 
not giving you a great deal of trouble, Sir. 





28170. (Chairman.) ‘‘ The provisions of Section 14 of 
the Local Government Act, 1888, which give the county 
council concurrent powers of enforcing the Rivers Pollu- 
tion Prevention Acts, do not appear to be conducive to 
the enforcement of these Acts in any ordinary cases of 
pollution that are not of great magnitude. 


‘** It would appear from Subsection 2, that the main pur- 
pose of inserting this section was to enable a more power- 
ful body financially, to come to the assistance of a weak 
district council in preventing the pollution of streams 
by powerful interests, but in the case of minor pollutions 
which ought to be prevented by the district councils, and 
are amply within their means, the section practically 
operates to discharge them from doing their duty, because 
they can always say to the county council and to each 
other that, if they do not perform their duties, it is equally 
the duty of the county council to do it for them and save 
the local ratepayers the expense and odium of attacking 
residents in their district. 


“To mike the powers of the county council effective 
in such cases as these, I think there ought to be power 
to charge the expenses of the proceedings, or such part 
of them as the county council may think just, upon the 
district primarily responsible for the sanitation and 
protection of the stream in question. 


“Precedents for this form of legislation have been 
created since the passing of the Local Government Act, 
1888. The Isolation Hospitals Act of 1889 authorises 
a county council, in the absence of an application by a 
district council to be formed into a hospital Committee, 
to direct their medical officer to hold a local inquiry and 
report whether an isolation hospital is required for the 
district or not, and if the county council on that report 
finds that such a hospital is required, they have power 
to appoint a Committee and provide a hospital at the 
cost of the district. Other precedents are to be found 
in the Local Government Act, 1894, where, on the report 
of a parish council, that a district council has failed to 
perform its duty, the county council is entitled, if they 
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find the case proved, to step in and perform the duty of 
the defaulting district council, at the expense of the rates 
of that district. 

“In the Rivers Pollution Prevention Act, any person 
interested may set the local authority in motion, and 
if that authority refuses to take proceedings, may appeal 
to the Local Government Board, who may order them 
to do so, and I would suggest that the complaint of the 
person interested might now be sent to the county council, 
who should be empowered if they find it proved, to take 
similar action to that provided in the case of a complaint 
by a parish council, by the Local Government Act, 1894, 
in the cases provided for in that Act, at the cost of the 
district council. Ifnecessary, this power might be subject 
to an appeal to the Local Government Board by the 
district council affected, as the Local Government Board 
is at present the appellate authority under the Rivers 
Pollution Prevention Act, which was passed before 
county councils came into existence. 


“Tt does not appear that even a parish counail could 
set Section 16 of the Local Government Act in operation 
for the purpose of transferring the powers of a district 
council to the county eouncil in a case arising under the 
Rivers Pollution Prevention Act, but the cases in which 
a parish council would take such action would probably 
be very rare, and the Rivers Pollution Act anticipates 
that such complaints may be properly made by any 
person interested, which, I should consider, ought to be 
continued as the procedure, if it is to have any successful 
operation.” 


28171. (Colonel Harding.) Your difficulty is not one 
of powers, but one of cost ?—Yes, Sir. 


28172. Your county council is not prepared to under- 
take the cost of litigatior which they cannot saddle upon 
the district which is benefited by the advantages that 
would be obtained by the litigation ?—You see, Sir, our 
county council especially will not go into these questions. 
We had, unfortunately, a case in point, where we prose- 
cuted and we failed signally. Why we failed it is perhaps 
better not to say. But since then there has been great 
difficulty, and I fancy there would be immense difficulty 
in getting them to move in any case of pollution. We 
had a case the other day of a town which polluted the 
river, and after a great deal of hesitation we asked them 
to prosecute, and they promptly refused to prosecute in 
this case, Cwmavon. It is very hard to get them to 
institute prosecutions at all. I think you will find under 
the River Pollution Act it is very hard to proceed. 


28173. If the local authority will not use its powers, I 
do not quite see what there is to be done ?—We should 
like to get the Act altered, to make the parish council, 
the district council, and the county council move. At 
present you cannot ma'e them move. 


28174, (Chairman.) Is that because the members of 
these councils are themselves concerned with the pollu- 
tion ?—Well, they may have something to do with it. 


28175. (Mr. Stafford.) Then you require a superior 
authority to move the county council, and the district 
council and the parish council ; that is what it comes to ? 
—We should like something that would move somebody 
at all events. If somebody did move them, something 
might be done. At present we cannot do it. We have 
done something in gas works and those things. We have 
moved under the Act and done a great deal of good. 


28176. What form of pressure do they bring upon them 
now todo anything ?—Well, we cannot bring any pressure 
upon them at present. 


28177. Is there a certain amount of remonstrance ?— 
Yes. Well, that does not go far, you know. 


28178. Then it is rather a hopeless outlook, if I might 
say so ?—I think our noble Parliament at present might 
do something for us. As a gentleman told me, who was 
one of the great men creating the Bill, he said ‘“ You 
have a capital Bill but we have taken all the sting out of 
it before we sent it on to you.” 


28179. Really if even the best of the local authorities, 
the county councils, will not move—— ?—But they will 
move. 


28180. It is very hard to know what Parliament is to 
do ?—We want more power; that is what we want. 
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28181. (Chairman.) Would you suggest that the 
power should be provided in a Bill to be introduced ?— 
I should think so. If there were a Bill introduced it 
would do the country an immense amount of benefit as 
regards the water. As I say in my paper there, we are 
on the borders of a water famine. In my country the 
water is getting very very scarce indeed. The workings 
of the coal mines, and things of that sort, have destroyed 
a great many of the local water supplies. We have got 
a big Bill before Parliament now this year from the 
Glamorgan County Council, which I sincerely hope will 
be carried, but if it is not carried I do not know what we 
shall do in the future. The water supply of the whole 
of the county is in a very, very bad state. 


28182. Is that as regards quantity or quality ?—The 
quality is bad, and there is not sufficient quantity. 


28183. (Mr. Stafford.) Is it not very difficult to go to 
Parliament, and ask Parliament to give you greater 
powers and fresh powers when you do not exercise the 
powers you have got ?—We have exercised them, Sir ; 
we have brought several actions, and we have found them 
fail for the want of power. 


28184. (Chairman.) Might I interpose a question here, 
which I intended to ask before. I think I asked Dr. 
Williams about the rivers boards ?—(Dr.. Williams.) 
There are no rivers boards. 


28185. There are no very large rivers ?—They are all 
short rivers. 


28186. Would it be possible to group these rivers into 
a drainage area, instead of a rivers board, and so consoli- 
date the whole area? Would that be an advantage ?— 
Yes, I think it would. You could easily group the small 
rivers. (Colonel Lewis.) As Dr. Williams said, they 
are mostly mountain streams which flow from the south 
side of the Brecknock Beacons down to the sea. These 
are mountain streams, which of course are very liable to 
flood. The spates come down very much quicker in those 
than they would in a lengthy stream, and as a rule they 
are more difficult to deal with. At present we want 
powers to prevent the tipping into the river of the refuse 
that is tippedin. That chiefly is done, I am sorry to say, 
by the local authorities. A great number of the local 
authorities are always threatening prosecution, and we 
stop them by threatening prosecution. We stop a great 
deal, but still it goes on, and there is an immense amount 
of tipping done on the quiet at the collieries into the 
river, especially on the Saturday and Sunday morning. 
On Saturday and Sunday they do not work the inclines 
which take the usual tippings, and take them on to the 
hill and throw them out on that; but in order to save 
the bother of that it is tipped in when no one is looking. 


28187. Into the river ?—Into the river. 


28188. (Colonel Harding.) What is it that is tipped ? 
—Refuse of all sorts. 


28189. Solid refuse ?—Solid refuse and what is called 
the sump waste. I do not know whether you know what 
the sump is. I did not know it till the other day, when it 
was explained to me. It is what collects at the bottom 
of the pit—all black oil, all sorts of stuff and refuse—and 
this is brought up at the end of the week, and it is thrown 
away, and very often it is thrown into the river. 


28190. Carted to the river ?—Carted to the river. As 
a rule, a great number of these collieries are on the bank 
of a river. 


28191. And you suggest to us that new legislation 
is required for you to prevent that ?—Yes, Sir, to enable 
us to proceed. 


28192. How about this clause? ‘‘ Every person who 
puts or causes to be put or to fall, or knowingly permits 
to be put or to fall or be carried into any stream, so as, 
either singly or in combination with other similar acts 
of the same or any other person, to interfere with its” 
due flow or to pollute its waters, the solid refuse of any 
manufactory, manufacturing process, or quarry, or any 
rubbish or cinders, or any other waste, or any putrid 
solid matter, shall be deemed to have committed an 
offence against this Act’ ?—Yes, Sir, we prosecuted 
under that, and lost it. If you could persuade the district 
council, Sir, to take that matter up, which, of course, 
it is their duty to do—on all the district councils it ought 
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to be their duty to take this matter in hand—and to 
_ say they ought to be responsible for the bit of the river 
that goes through their district, they ought to be respon- 
sible for that under the county council; but nothing 
is ever done, and nothing is ever reported, except by our 
sanitary committee. Both the doctor and myself, and 
the inspectors, go up and down these rivers ourselves, 
and satisfy ourselves where there is pollution. Our next 
mode of procedure is to bring it before the sanitary 
committee. We then pass a resolution to write to the 
owners asking them to cease, and also warn the district 
councils that notice has been given to them io cease; 
and we get an answer to say that it has ceased, and then 
the next time we go up we find the same again. 


28193. Why do you not prosecute ?—We ask the 
county council, and they refuse. 


28194. You have powers under this clause to institute 
prosecutions ?—It is a very lengthy way of getting at it. 


28195. Under this clause prosecutions are certainly 
instituted elsewhere, and successfully. Can you, or can 
Dr. Williams, tell us on what grounds you failed when 
you did prosecute in such a case ?—(Dr. Williams.) 
Yes, I gave that ; it is the only case I remember. 


28196. That is a question of innocuous discolouration 
with solid matter 7?—Yes. 


28197. I understand from Colonel Lewis that you 
have failed in a case of putting solid matter into the 
stream. On what ground have you failed ?—I think 
Colonel Lewis was referring to a case the other day, 
where a certain rural district council were polluting the 
river by sewage, and have been doing so for a long time. 


28198. That is another matter ?—I think Colonel 
Lewis must have been referring to that. 


28199. He said legislation was required to prevent 
tipping of certain solid matter into the stream ?—(Colonel 
Lewis.) Of course, you would say we have that power. 


28200. You have that power ?—(Dr. Williams.) Shall 
I explain then? The sanitary committee recommended 
that prosecution should be taken against this district 
council, and when it came before a meeting of the county 
council they would not prosecute. That is what Colonel 
Lewis was referring to. 


28201. They refused to put the law into motion ?— 
Exactly, and the reason given by this district council 
was that they could not afford it just now. They were 
constructing very extensive water works. They could 
not afford it, but they admitted there was pollution. 


28202. It seems to us a good case would be made out 
for fresh legislation if it were found the existing powers 
were insufficient, but certain powers are now available 
which you do not choose to put into action ?—In the 
case of the Great Western Colliery, which I referred to, 
it came on since I went there. Well, that was a very 
‘big and expensive case, and they did not feel inclined 
to try it again. 
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28203. That is another case; the discolouration ?— 
That is another case ; that is the one I referred to. 


28204. (Mr. Tatton.) Is the county council composed 
of colliery owners, may I ask ?—Yes, there are some 
on, certainly. (Colonel Lewis.) A great number? (Dr. 
Williams.) Oh, yes, there is always a percentage. If 
they are not owners themselves, they are connected with 
it. (Colonel Lewis.) And tin mine owners, too. 


28205. (Chairman.) I think we owe you a good deal, 
Dr. Williams and Colonel Lewis, for having suggested 
that a rivers board is not quite what is required in 
South Wales, but something in the nature of a drainage 
area board. In places where rivers boards have been 
instituted for some time, they have no difficulty ?— 
(Dr. Williams.) No, I see that from the report of Dr. 
Maclean Wilson. 


28206. But in your case one could not have a rivers 
board, because there is no long river ?—Well, you could 
have a rivers board to take in the whole of the neighbour- 
hood where the bulk of the population of Wales live, 
on that black area of the map there (indicating on map 
on wall), which is about two-thirds of 2,000,000 in the 
whole of Wales now, i.¢., about 1,333,000. That is 
the very place where pollution takes place, over the 
coal basin, including a part of Monmouth, a part of 
Carmarthen, and the whole of Glamorgan. And all our 
rivers, as I said before, are very short. They are all 
inside the county, with high mountains at the back 
practically. They should be easily dealt with. 


28207. I do not know, Colonel Lewis, whether you 
wish to add anything, because practically we have gone 
over the whole of the matter dealt with in your notes 
of evidence ?—(Colonel Lewis.) I think so; I do not 
wish to take up your valuable time. 


28208. We have gone over the whole of this ?—I 
think that last paper I handed in——. 


28209. That will appear on our Minutes, and we thank 
you both, Colonel Lewis and Dr. Williams, for your 
kindness in coming and giving us this very valuable 
evidence ?—May I make an addition? I am very sorry 
to trouble you, but we have had great complaints about 
some of the rivers where the tinplate works are, as to 
the cows drinking the water. It is only a report from 
the farmers themselves, but I have been going round, 
and they say that, in a great measure, this has brought 
on abortion among the cows. 


28210. That is a distinct damage done ?—Well, that 
is what they say. They tell me when I go round, and 
they all complain that cows have drunk this water, and 
it has brought on abortion on the farm. 


28211. Do you think the abortion was due to this ?—. 
(Dr. Williams.) I could not say; I should think it was 
possible, if they drunk it very, very strong. I should 
think so, but I could not go any further. There seems 
to be a belief in certain parts that the drinking of tin- 
plate effluent will produce abortion in cows. I have 
heard it more than once, but I did not mention it myself, 
as I do not know whether it is correct. 
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28212. (Witness.) May I be allowed, Sir, to go back 
to what I said the other day, to make an addition in 
the case of wool-washing suds? _ I believe I said that 
there was no known method of purifying wool-washing 
suds to make them fit for the stream, but I had forgotten 
at the time this Report upon the treatment of wool suds 
by evaporation, a method which has been patented, I 
believe by Mr. Walter Leach, the Chemist to the Wool- 
combers, Limited, Bradford; and in that Report you 
will find that a certain class of wool-washing suds, from 
a greasy wool containing a great amount of grease 
and potash, can profitably be dealt with by evaporation 
in a special Yaryan evaporator, and in that process potash 
is recovered, all the grease and the distilled water. 


28213. (Chairman.) That has been found practicable 
in that particular case only ?—In that particular case 
only. 


28214. Are there any special circumstances there which 
facilitate the treatment in that way ?7—I am afraid you 
will find, Sir, that even in that case where this apparatus 
was in use—it is not now in use—it was only profitable 
to use this apparatus when the most greasy wool was 
being scoured. The suds from wool that has been scoured 
before, or wool that has been taken off dead skins, cannot 
be economically dealt with in such an apparatus. 


28215. Then you do not suggest it as a practical method 
for general use ?—Certainly not. 


28216. On account of the cost ?—Yes. 


28217. (Sir William Ramsay.) Is there a process in 
use for extracting grease from wool by sulphide of carbon, 
or has that completely gone out ?—It is in use at Verviers. 
I forget whether it is by sulphide of carbon or some 
other solvent, but it is not in use, so far as I know, in 
this country. 


28218. (Chairman.) Then the benzine process which 
you went to see at Roubaix; has that been extended 
at all and applied in this country ?—That was for extract- 
ing the grease from the wool suds ? 


28219. Yes ?—No, that has not been applied at all 
in this country. It was tried, you know, at the Bradford 
Sewage Works for the extraction of the grease from the 
Bradford sludge, but it was not found successful. 


28220. No progress has been made in that direction ? 
—No, none at all that I know of. 


28221. Then we are to take it that this treatment 
of the wool-washing waters, especially of the crude wools, 
is still a source of great difficulty ?—That is so. 


28222. (Mr. Tatton.) Have you any rivers or small 
streams in your watershed which used to be highly 
polluted by untreated waste from wool scouring and 
wool washing processes, that are now clear, or at any 
rate do not cause a nuisance ?—I am going to mention 
one or two of those. There is a question in those sent 
to me with regard to the improvement of the streams. 


28223. That will come up again ?—Yes. I have some 
of them. Then, Sir, may I also make an addition with 
regard to chemical refuse ? I omitted to give you another 
great and increasing source of pollution from chemical 
1efuse. The Commission knows of the Mond plant for 


procuring power gas from lower forms of fuel, waste 
coal and such things, and there are now three of these in 
the Riding; Mond or Duff's plant. There are two 
forms of the same plant, and from these large amounts 
of very polluting chemical refuse are discharged. One 
is at Farnley Iron Works, Leeds ; one is at Vickers, Sons 
& Maxim’s, Sheffield, and the other at John Brown’s, 
Sheffield ; and I am glad to say that in all these three 
cases the manufacturers are doing their very utmost to 
prevent any pollution of the stream by this chemical 
waste, and I think are succeeding. 

28224. (Chairman.) In what way ?—Chiefly in the 
way that I suggested for the using up of the chemical 
refuse, that the dirty water is partially purified, and 
circulated and re-used, and finally some of it evaporated. 


28225. (Sir William Ramsay.) Does the dirty water 
come from the recovery of the ammonia ?—Yes, it is 
from the recovery of the ammonia. 


28226. I presume the ammonia liquors are neutralised 
with lime and distilled ?—The ammonia is caught in 
sulphuric acid and the sulphate of ammonia recovered 
by evaporating the accompanying water. 


28227. And the residue which distils is tarry ?—The 
dirty water which is distilled over. 


28228. Then that can be used again after partial filtra- 
tion ?—Yes, that can be partially purified, and made fit 
for many uses. 


28229. For many uses. Ultimately I suppose it gets 
pretty well charged with sulpho-cyanides and cyanides 
and becomes unusable ?— Yes, and in one case in con- 
nection with this Duff plant, the excess when it becomes 
so charged is used for cooling furnace slag. In another 
case, they have sunk a cylinder into some old coal work- 
ings, and are discharging it in there. 

28230. (Chairman.) In view of the great difficulty in 
dealing with these final residual liquors from the coal 
washings and the gas works, you think perhaps it is the 
most hopeful direction to work in to so far purify the 
liquors as to permit of their being used for other purposes 
in the same works ?—I am quite certain of that. 


28231. And I think you gave us instances where that 
had been successfully accomplished ?—Yes. 


28232. And in this case of course there is no effluent 
and no pollution ?—That is so. 


28233. (Sir William Ramsay.) Have you any analysis 
of those liquors when they become concentrated ?—I am 
afraid not. 


28234. I was wondering whether it would not pay to 
recover the cyanides and the sulpho-cyanides ?—In that 
connection, Sir, I would like to refer you again to the 
paper of Mr. Kochs. Briefly put, his method is not to 
use any water for scrubbing gases at all, but in connection 
with these patent coke ovens to take the gases direct 
from the coke ovens and pass them through sulphuric 
acid in a saturator, where the ammonia is caught and the 
gases pass on. That does not do away with all the gas 
liquor altogether, as you are aware, because there is gas 
liquor which comes from the moisture which has been in 
the coal, and from the moisture of the water of ignition, 
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but it reduces, he claims, the amount of gas liquoz by 
something like 70 per cent. I have just written to him 
to ask him if he had considered in that connection whether 
with the much reduced volume of gas liquor, it would not 
pay to recover the cyanides, and he said he had not given 
his attention to that; but it is well worth attention. 


23235. Does it not give a very impure sulphate of 
aumonia ?—He says purer. 


28236. Oh, purer ?—He says purer. Such a kind of 
coke oven is being erected in the West Riding at present, 
and will be going within six months or so. 


28237. You have just been telling us about the direct 
neutralisation of ammonia. Dr. McGowan asks me to 
put this question. Is Dr. Grossmann’s proposal, to 
neutralise the original ammonia water direct from sul- 
phuric acid without distillation, operative ?—I believe 
they had a process of that kind at Carlisle Gas 
Works. I found some reference to it and made inquiry, 
but they have abandoned the process. It is, however, 
used, in the Mond and Duff plant. 


28238. (Dr. McGowan.) Was it abandoned at Car- 
lisle because the sulphate of ammonia was _ too 
tarry ?—I do not know their reason. 


28239. (Chairman.) Among the uses to which the 
residual liquors are put in collieries is the use of it for 
quenching coke ?—Yes, very often. 


28240. You have not noticed any objection arise from 
that, have you ?—No, I have made careful inquiry, 
rather fearing that there might be some harm arising to 
the workmen, but I have never found a case. 


28241. And what effect has this use of the water upon 
the coke itself; does it reduce its value ?—The manu- 
facturers of the coke tell me that to some extent it spoils 
the appearance. Good marketable coke should have a 
fine metallic lustre, and they say that the use of this 
spent gas liquor makes it brown, but none of them have 
said that it affects the actual value of the coke, except for 
its appearance. On the other hand, some of these colliery 
proprietors who do use up their gas liquor in this way 
have told me that it has never affected either the appear- 
ance or the value in any way. 


28242. We might then pass on to some of the other 
sources of pollution in the West Riding, and let us first 
take brewing. Now how many breweries have you in 
your area, and will you tell us how many are connected 
with sewers, and how many discharge into the streams ? 
—I am afraid I have mixed them up rather in my report. 
I have put brewing, malting and grain washing places 
altogether. 


28243. Will you please deal with the whole of that 
class ?—There are 247 of them altogether, and of these 
149 discharge into sewers. 


28244. And the remainder, I take it, into streams ?— 
Yes. 


28245. What is the number ?—There are ninety-eight 
discharging into streams. 


28246. Now, with regard to those that are connected 
with the sewers, is the volume in any case so large as to 
materially affect the treatment of the sewage at the 
sewage works ?—There is one special case, again at 
Rothwell, where I said one of their sewage works was 
affected by chemical refuse, another set of sewage 
works is very seriously affected by brewery refuse, and 
there again the results have been so bad that the sanitary 
authority have been compelled to apply to the Local 
Government Board for a loan for the improvement of 
the works. 


28247. What does it involve, the enlargement of the 
works, or the modification of the process ?—Both, Sir. 
Their present method of treatment is by chemical pre- 
cipitation and settlement, and by distribution of the 
tank effluent upon land. That has been found very 
ineffective in its results, because there is a great deal 
of putrefaction goes on in this brewery refuse, and it 
becomes exceedingly offensive when applied to the land. 
They therefore—partly I may say at my suggestion— 
are putting in percolating filters. They are going to keep, 
I believe, to the chemical precipitation, but they are intro- 
ducing percolating filters between the tanks and the land. 


28248. Have any experiments been so far carried out 
on those lines ?—Yes, Sir. I sent the Commission a 
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report scme years ego upon some experiments that I 
have made upon brewery refuse. 


28249. On quite a small scale ?—On quite a small 
scale. 


28250. But they were sufficiently encouraging to lead 
you to think that this probably also would be satisfactory 1 
—Precisely. 


28251. At present there is nothing that we can see ?— 
Well, there is, Sir, at Messrs. Senior’s brewery at Shepley. 
I have just got them to put in a biological method of 
purification of brewery refuse. 


28252. But that is for brewery refuse by itself ?— 
By itself. 


28253. Then there is nothing that we can see in your 
district for the treatment of the combined brewery refuse 
and sewage on percolating filters 7?—No, Sir, I do not 
think that there is any place where the proportion of 
brewery refuse is so great as to make it worth your while 
to pay a visit. 


28254. In all the other cases we may take it that the 
volume of brewery refuse introduced into the sewers 
does not affect materially the treatment in the sewage 
works ?—Yes, I think that is so. 


28255. Then passing to the cases in which the brewery 
is not connected with the sewers, what are the methods 
of treatment which have been adopted in your area ?— 
I may say that there are comparatively few breweries that 
are not connected to the sewers. 


28256. I think you told us there are ninety or more ?— 
Yes, but I should perhaps have explained that those 
ninety-eight cases where the premises discharge to streams 
probably include more malting and grain washing 
premises than brewing, and in the case of malting 
especially and grain washing, my board has really taken 
very little action. The effect of these discharges on the 
streams, generally speaking, is not very great. 


28257. Then do they first settle before discharging ?— 
Yes, they settle or strain the malting refuse ; but if you 
will allow me to finish, Sir, about the brewing, these places 
in the Riding where the brewing refuse is discharged 
into the streams, I think in every case have purification 
works. They are not very big, and they have settlement 
of the refuse with irrigation upon land in most of these 
cases. But in one special case, Messrs. Senior’s brewery 
at Shepley, I have just got them to adopt a very full 
method of biological purification. That is, they first 
collect the refuse in tanks and precipitate it, and neutralise 
it with lime, and they then irrigate the tank effluent 
upon a percolating filter with a sprinkler ; a coal filter. 
They take that filter effluent, and further spray it upon 
a coke filter. I have a report upon these works in the 
printers’ hands now ;_ I had hoped to have it ready for 
you, but I am afraid the works have not been going long 
enough to make the results of treatment very trust- 
worthy ; but I hope and believe that they will be able 
to get a perfectly good effluent to discharge into the 
stream. 


28258. In the case of malting liquors, is settlement 
sufficient by itself without further treatment ?—No, Sir, 
the liquor from malting—that is the liquor in which 
barley has been steeped before it is turned into malt— 
is a highly organic liquid, and it is peculiar in this way. 
If it is discharged into a considerable volume of water, 
then it produces no perceptible effect. It seems to be 
rapidly oxidised when it is dissolved and diluted by a 
lot of water, but if it is discharged into a small or stagnant 
stream, it becomes very putrid and offensive. In some 
of these cases we have got the manufacturers to adopt 
means of purifying their refuse. In other such cases we 
have got them to connect it up to the sewers, but in the 
case where they discharge into comparatively large 
volumes of water I think the Rivers Board has taken 
little or no action. 


28259. As a fact, do they simply settle at present ?— 
Yes, in these latter cases. 


28260. But if you have reason to think that brewery 
refuse can be satisfactorily dealt with on percolating 
filters after settlement, you would probably expect a 
good result, a better result, from the treatment of this 
malt liquor ?—That is so. 
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28261. Have you any instances to which you can refer 
us where the brewery refuse is satisfactorily treated on 
percolating filters after sedimentation, or are the works 
all in progress only ?—In this case of Messrs. Senior’s 
brewery at Shepley, they are very complete works, and 
they have been in operation perhaps three or four months. 


28262. Would that be the best place for us to see 
them ?—I hope you will see that place. 


28263. And would that be a typical instance of dealing 
with brewery refuse, so as to guide us with regard to 
other districts ?—Yes, it would. 


28264. There are no special circumstances at Messrs. 
Senior’s ; just the usual circumstances attending brew- 
eries 7—Yes, the ordinary circumstances. They have 
plenty of room and plenty of fall, which is an important 
matter, although by pumping the question of fall can 
be got over. 


28265. (Sir William Ramsay.) Might I ask what 
brewery refuse consists of ? I do not know that we have 
had that question apart from the steep liquors ?— 
There is a report published upon brewing that I sent in 
some years ago, and you will find that I have mentioned 
that in many breweries there is a malt kiln attached, so 
that you have the steeping water which comes from the 
malt kiln; that is one form. Then, Sir, the malt is 
mashed with water to make an extract of it, and after it 
has been mashed and the extract is removed as much as 
possible, there is always some liquid draining from it 
which forms another part of the refuse. Then in the 
fermenting vessels where the yeast is added there is a 
great deal of dirty water comes from the washing of them 
out. Then again there is a lot of water from washing 
out the cooling apparatus. 


28266. Washing the surface of the cooling apparatus ? 
—Washing the surface, yes. Then again in the cellars 
there is a good deal of spilling on the floor and water 
used for washing the floor. But perhaps the biggest dis- 
charge of dirty water is from the washing out of casks. 
Casks come in from their customers with a good deal 
of beer left in them, stale beer, hops, and so on, and 
these have to be exceedingly thoroughly washed out— 
sterilised in fact very often—washed out with steam. 
A great deal comes from that. 


28267. Then is the deposit which is left after the beer 
has settled after fermentation made use of, or is it run 
away ?—That is chiefly a yeasty deposit. 

28268. Yes ?—And in some breweries, at least formerly, 
it used to be run away down the drains. In a great 
many cases they remove it, and either sell it or deal with 
it rather as solid refuse. It should certainly not be 
mixed with the liquid refuse; it greatly adds to the 
difficulty of treatment. You know, Sir, from your 
experiments on the distillery refuse that the chief diffi- 
culty in dealing with brewery refuse is the acid fermenta- 
tion which takes place, and its exceedingly offensive 
character. 


28269. (Chairman.) You have told us that in several 
cases where breweries are unconnected with sewers their 
effluent has been successfully treated by distribution on 
pasture ?—Yes. 


28270. Then tell us how it is that at Rothwell, where 
you have brewery refuse mixed with sewage, they left off 
dealing with it on land. First of all, what was the nature 
of their precipitant ?—I believe the precipitant was 
chiefly lime, but I am not quite sure whether they did not 
add alumino ferric as well, but the cause of the failure 
was two-fold. First they received this brewery refuse 
into large settling tanks, and I think they perhaps were 
not sufficiently careful to prevent the acid fermentation, 
and the brewery refuse and sewage mixed became very 
putrid, exceedingly offensive. Then to deal with that 
large volume of putrid liquid their land was not adequate. 


28271. Then the objection to the process was not that 
treatment on land was ineffective, but that in this par- 
ticular case there was not sufficient area to make it effec- 
tive ?—And in any case it would require a very large 
area—a very large area. The most classical instance, 
I may say, is at Burton-on-Trent, where they have had 
several times to increase their farm; and they found it 
advisable not to pass the refuse through tanks, I suppose, 
because they would find that caused putrefaction ; but 
they added lime to the refuse in the sewers. 
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28272. And in large quantities ?—In huge quantities ; 
from memory, 50 to 60 grains per gallon, and pumped 
the sewage directly on to the ground without any 
settlement whatever. 


28?73. Then that involves that the land shall be suit- 
able ?—Suitable and of a very large area. 


28274. Is the land at Rothwell unsuitable ?—I should 
not say so, rather that it is medium land. 


28275. And there is not enough of it ?—That is so. 


28276. And generally, for that reason, you prefer these 
percolating filters in your district ?—Yes. 


28277. Then, speaking generally, you take a hopeful 
view in regard to the purification of brewery refuse ?—I 
think you will be able to convince yourselves that it is 
quite possible to purify it thoroughly. 

28278 (Sir William Ramsay.) In the case of the 
successful use of land, is it possible to work the land from 
a farming point of view, or merely from the point of view 
of sewage disposal ?—In this case at Rothwell, there is 
some attempt to farm the land, but it is much too 
small an area of land to be able to crop it, as well as to 
dispose of the sewage upon it. 


28279. (Mr. Tatton.) Then in the case of Rothwell, 
when you suggest putting a percolating filter between 
the tanks and the land, that is really more perhaps so as 
to reduce the volume on the land ?—There would be the 
same volume on the land, but it would have the previous 
purification from percolating filters. 


28280. Then would you not anticipate having a 
nuisance also from the percolating filters ?—I think not. 
If they are sufficiently careful to neutralise the brewery 
refuse before putting it on the percolating filters, if they 
will prevent the acid fermentation, there should, I think, 
be little or no nuisance arising. 


28281. Of course, in some places, as you probably 
know, they have had a nuisance ?—Yes, there is great 
danger of a nuisance. It requires very careful chemical 
treatment to prevent this acid fermentation. It is most 
remarkable how rapidly that acid fermentation takes 
place. You may neutralise the brewery refuse as it 
comes from the brewery. By the time it has passed 
through a comparatively small tank it has become acid 
again, 


28282. (Chairman.) You have spoken to us about 
chemical precipitation in connection both with brewery 
refuse, and the mixture of brewery refuse with sewage, 
but you have not said anything as to the use of septic 
tanks, either for the mixture or for the brewery refuse 
alone. Have you any experience of the use of septic 
tanks for that purpose ?—Yes, Sir, a rather sad ex- 
perience. In the case of the brewery in which these 
experiments on which I have reported were carried on, 
Mr. Berrington, of Wolverhampton, a well known sewage 
engineer, put them down septic tanks and contact beds 
for dealing with their refuse; costly works compara- 
tively. They were found quite hopeless for the purpose. 
The passage of the brewery refuse through these septic 
tanks made it so very offensive—and they were in the 
neighbourhood of houses—that they had to abandon 
their use. As a matter of fact, I believe I mention in 
the report that they were threatened with an injunction, 
because of the nuisance they caused, and we found also 
that the results they got from the septic tank and contact 
bed treatment of brewery refuse—double contact—were 
quite ineffective, quite insufficient. 


28283. Have you any other instances of the treatment 
of either brewery refuse, or brewery refuse mixed with 
sewage, in septic tanks ?—I do not think so, Sir, except 
that these tanks at Rothwell may very well be called 
septic tanks. The sewage becomes very septic in them ; 
it always becomes most offensive and very acid. 


28284. Notwithstanding the chemical precipitation ?— 
Notwithstanding the chemical precipitation. It was this 
case that I was referring to at Rotherham, where I said 
we used lime to neutralise the refuse as it came from 
the brewery. By the time it had passed through the 
septic tanks it had become highly acid again and putrid. 


28285. (Sir William Ramsay.) I suppose the refuse 
effluent from any form of chemical precipitation is highly 
nitrogenous, is it not ?—Oh, very. 
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28286. So that it ought theoretically to be a good 
manure ?—Yes, theoretically, it should do good to land, 
but I think the main reason that it is bad to apply it 
to land is that it causes a nuisance. 


28287. (Mr. Tatton.) Were those covered septic tanks 
or open that you instance, that were a source of nuisance 
or caused a nuisance ?—They were open, but the nuisance 
was not so much from the tanks themselves—it never 
is in the case of septic tanks, as you are aware—it was 
from the tank effluent as it was applied to the filters, 
and from the cleaning out of the septic tanks. In 
these cases very frequently the septic tank sludge, 
sewage sludge, is not offensive, but this was most 
horribly offensive. 


28288. (Chairman.) There is another class of offensive 
effluents of which you have many instances in your 
district, that arising from the treatment of leather. Now 
what about tannery refuse, fellmongers’ refuse, and so 
on? You have a considerable number of sources of 
pollution of that kind in your district ?—There are 143 
premises where the business which is carried on is some 
branch of the leather trade. That includes tanners, 
curriers, and fellmongers. 


28289. In how many cases are these works connected 
with sewers ?—Ninety-two are connected with the sewer, 
leaving fifty-one discharging into streams. 


28290. Now, in regard to those fifty-one that now 


discharge into streams, is there any prospect of any of ' 


them being connected to sewers; is there practicability 
to be connected to sewers ?—Oh, yes, a considerable 
number of them will be as I mentioned the other 
day, in the cases of Huddersfield, Halifax, Heckmond- 
wike and Dewsbury, where the Corporations are going to 
take all trade refuse into the sewers, and in this number 
of fifty-one a good many cases are included of that kind, 
and the tendency is to take such things into the sewers. 


28291. In the case of those effluents, you have no 
reason to think that their admixture with sewage causes 
a difficulty at the sewage works ?—Not in any reasonable 
proportion. It would cause difficulty if they were in 
any large proportion, but we have no such cases. 


28292. Then the policy, you think, with regard to 
these effluents is as far as possible to get them admitted 
to the sewers 7—I am quite certain of that in my own 
mind. These liquors are very difficult to treat by them- 
selves. 


28293. Then there must remain certain cases where 
the effluents will have to be treated by themselves ?— 
There will always be some cases where sewers are not 
available. 


28294. In those cases, what method of treatment have 
you found to be either practicable, or partially practic- 
able ?—In the case of tanners, I think I may say we 
have not found any method effective, except chemical 
precipitation and treatment upon land, or treatment 
upon land by itself; and fortunately the only tanners 
who are left out of the sewers in the West Riding are 
in a small way of business, and I think, from memory, 
all their refuse is fairly well dealt with by irrigation upon 
areas of land. Now in the case of fellmongers we have 
a considerable number of fellmongers in the Riding who 
are not effectively dealing with their refuse. They. are 
settling all the lime—there is a great admixture of lime 
in fellmongers’ refuse—and they are settling all the lime 
and roughly straining the effluent in most cases, but 
the resulting effluent is still very far from satisfactory. 


28295. You have within the borough of Leeds, on the 
Meanwood Beck, a good many fellmongers; are they 
now connected with the sewers ?—I think so, without 
exception. 


28296. Is there not one at the head of the stream ?— 
Oh, no, that one is abandoned now; the works have 
been removed elsewhere ; the Meanwood Tannery it is. 


28297. The one I visited with you once; has that 
been stopped ?—That has been abandoned. 


28298. That is ‘abandoned ?—The work is removed 
to another set of premises, and there is only one from 
memory; there is Messrs. Flitch’s tannery, where the 
refuse is dealt with and discharged to the stream. 


28299. Is it discharged in a satisfactory condition ?— 
No, it is very far from satisfactory. The position is 
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rather difficult, because Messrs. Flitch have erected works 
—settling tanks and patent filters—for dealing with their 
refuse, and they take out most of the solid matter, but 
there are still all the dissolved organic impurities, and 
the effluent is very unsatisfactory. They are prevented 
they say from getting into the sewer because of their 
fear of the Aire and Calder Navigation, who say they 
have aright to the liquid ; as long as it is free from solids 
it is sufficiently good to float their ships. 


28300. The same objection was raised, I believe, in 
regard to other tanneries if I remember right. There 
was some communication with the Canal Company, and 
without abandoning their rights they seemed inclined 
to waive the point, did they not ?—I do not know what 
has taken place, Sic; I think the manufacturers have 
ignored any rights ; I think the Aire and Calder Naviga- 
tion are perhaps claiming more than is their due; at 
any rate many have connected up their premises to the 
sewers. 


28301. Why is that particular tannery not connected 
while neighbouring tanneries are connected ?—I cannot 
say that either. I have pressed Messrs. Flitch to be 
connected to the sewers, but they have always professed 
they were afraid of the Aire and Calder Navigation. 


28302. I suppose we may take it that it does not pay 
to withdraw any of the matters from this class of effluent ? 
—No. 


28303. There is nothing that can usefully be with- 
drawn ?—No, the treatment entails a cost without any 
counterbalancing profit. 


28304. Well then so far as tanneries are concerned,. 
there are only a few small tanneries left, and you say 
they are in a situation where the land is of sufficient area 
to enable them to satisfactorily deal with their refuse ?— 
That is so. 


23305. But with regard to the fellmongers I rather 
gathered that there were instances where unsatisfactory 
effluents were being turned into the streams ?—Yes, 
there is one discharge of a similar nature on the 
Meanwood Beck, but that I believe is shortly to be 
connected up to the sewer. 


28306. Then have you any instance which you can 
refer us to where either tannery refuse or fellmongers’ 


refuse is being dealt with satisfactorily ?—I think, Sir,. 


you will find much better instances in other parts of the 
country. As I say, the tendency has been all along in 
the West Riding to connect up these premises to the 
sewers, and I do not think there are any cases that it 
would be worth your while to visit. 


28307. As regards the pollution of streams, tanneries’ 
and fellmongers’ refuse does not affect you seriously 
in the West Riding ?—Well, fellmongers’ does. There 
are a good many cases of fellmongers whose refuse is 
discharged into streams after simple settlement, but I 
am sorry to say I have no cases where I can show you 
that kind of refuse being properly dealt with. 


28308. But you said that in many of these cases there: 


was a probability at least of connection to sewers ?— 
Yes, but that applies less to fellmongers than to tanneries. 
May I instance a case, Sir? In Sheffield we have a fell- 
monger who is hemmed round on all sides by other 
buildings, other manufacturing premises. He has put in 
settling tanks and rough straining filters, and with them 
has occupied the whole of the free space at his disposal. 
His effluent is still very bad, so bad that the Corporation 
of Sheffield has complained to the Rivers Board ot the 
nuisance it causes. I am scarcely able to advise my 
Board that he can reasonably do much more on the 
area at his disposal. 


28309. Why does he not connect with the sewer ?—I 
was going to say that th> Rivers Board at my suggestion 
has advised the Corporation that they should at least 
consider the question of allowing him to connect with the 
sewer like other manufacturers in Sheffield. They are 
very unwilling to do so. I think they are chiefly guided 
by two reasons. He draws water from a little stream, 
and they are afraid of his turning great volumes of water 
into the sewers. But perhaps more than that they are 
afraid of his turning the lime that is in his refuse into the 
sewers, where it would very probably set like a cement 
and cause stoppeg> of the sewers. Th? matter is there 
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at present. We have lately again received complaints 
from the Corporation, and we have again urged them to 
consider whether they cannot under proper regulations 
allow him to connect with the sewer. 


28310. Is this lime difficulty one that applies to fell- 
mongers’ refuse in all parts ?—It always does; their 
refuse is always full of lime. 


28311. (Sir William Ramsay.) In solution and in 
suspension ?—Both in solution and suspension. 


28312. (Chairman.) I suppose it would be quite easy 
to eliminate that ?—All that is in suspension. 


28313. Yes.—And I think fellmongers’ refuse would 
also lend itself very well to percolating filter treatment. 


28314. But you know of no instance in your district ? 
—No, Sir, I am sorry I have no instance. 


28315. (Mr. Tatton.) In your Report on the Leather 
Trades, p. 33, you give us the conditions under which 
the effluent from the works is admitted into the Leeds 
sewers ?7—Yes. : 


28316. Do those still hold good in those parts; are 
they still in force :—They are still in force, but I am 
not quite sure that the Corporation have not made 
stringent conditions since they have had a special 
sewage works engineer. 


28317. Well, now, I see that the tanks have to be 
provided sufficient to hold two days supply, Clause 4 ?— 
Yes. 


28318. Now, would not that practically exclude most 
of these fellmongers from admittance into the sewers ?— 
There is a considerable volume of water used at fell- 
mongers’ works ?—Well, I know you are thinking of 
such fellmongers as you had at Milnrow. 


28319. I was.—We have no places like that. 


28320. They do not use so much water ?—No, the 
quantity discharged from any fellmonger’s premises in 
the West Riding is nothing like that. 


28321. It is small ?—It is comparatively small. 


28322. Are they smaller works? I mean, do they 
deal with a smaller quantity of material; altogether, 
are they on a small scale ?—I think it must be that. 
I do not think the processes are very different, but I 
know we have none on such a scale as at Milnrow. 


28323. Then do you think it is necessary for them to 
have settling tanks of that large capacity ?7—Well, that 
has always seemed to me rather a large capacity. I 
think a day’s flow would be ample, with proper arrange- 
ments for keeping them clean of sludge. I daresay the 
reason that the Corporation have for adopting such a 
regulation is that it is exceedingly difficult to keep a 
manufacturer up to the mark in the way of cleaning 
his tanks and keeping them clean, and I have no doubt 
they thought that if they had sufficient tank room they 
would be better able to insist upon the manufacturer 
removing the sludge. They would have a greater safe- 
guard that the sludge was not discharged into the sewers. 


28234. But in the case of large works, of course the 
difficulties would be considerable ?—They would be very 
considerable. I think myself that that is too large, that 
they should have tank room for two days’ flow. 


28325. (Sir William Ramsay.) Does it press heavily 
on the fellmongers ?—I do not remember that we have 
any fellmongers discharging into the sewers under these 
regulations. I think not. 


28326. But do the regulations as they stand press 
heavily on the tanners or fellmongers ?—Well, I, do not 
think any of them comply with these regulations, Sir. 


28327. (Chairman.) It is well to bear in mind that these 
regulations are not like the laws of the Medes and Persians 
—unalterable ; but they show what is to be aimed at, and 
I have reason to think that the Corporation of Leeds is 
elastic ?—I believe it is so, Sir, and in this case that I 
mentioned—-the manufacturer who is about to be con- 
nected with the sewer—I feel quite sure that they will 
have to relax them, because in his case he has very little 
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room to construct works, and as a matter of fact has to 
construct his tanks above ground. It would be an 
exceedingly costly thing for him. 


28328. (Mr. Tatton.) And pump ?—And pump. It 
would be an exceedingly costly thing to construct tanks 
for two aays’ flow above ground. 


28329. Then at other places where fellmongers are 
admitted into the sewers, they have restrictions as regards 
these settling tanks ?—No, I think they have not. I 
do not remember any. 


28330. They turn it in direct just as it comes from 
the works ’—I think they al] have some kind of settling 
tanks, but under no formal regulations. 


28331. Then do they cause difficulties at the outfall 
works ? I mean to say, is the treatment of sewage 
rendered more difficult in consequence of this fellmongers’ 
waste ?—I cannot remember a case; no, I have no 
special case in mind. 


28332. A» a rule, the sewage is of large volume com- 
pared with the fellmongers’ refuse ?—That is so. 


28333. (Chairman.) Let me pass to another class of 
trade refuse. We have heard a good deal witbin the 
last day or two of the difficulties connected with effluents 
from large paper works, where the volume is very large, 
and where the pollution is considerable, and the treat- 
ment somewhat difficult. You have paper mills in your 
area ?—Yes, Sir. 


28334. How many ?—Twenty-six. Eight of these 
discharge into sewers, and eighteen into the stream. 


28335. Are those eighteen that discharge into the 
stream large concerns turning out a large volume ?— 
Well, Sir, they are not large compared with paper mills 
in Lancashire and Midlothian; they are all small in 
comparison with them ; but some of them produce very 
great pollution ot the streams. 


28336. Then tell us what has been done in those cases ? 
—There are two cases that I have specially in mind, 
because each of them is at the top of a stream, the water 
of which is afterwards used for manufacturing purposes 
In both cases we have grievous complaints from the 
users of the water of the pollution caused by the dis- 
charges from the paper mills. In the one case they 
have constructed a very large area of settling tanks 
excavated in the ground, and they settle the solids ovt 
of the refuse to a very considerable extent ; but largely, 
I think, because they do not sufficiently attend to the 
cleansing of these settling tanks, there are polluting 
effluents; that is, effluents that are polluting because 
of their suspended solids still discharged into the stream 
and causing trouble. In the other case they have gone 
to a great expense in the purification of their refuse. 
In the first instance they put in an evaporating plant 
for the recovery of the caustic that is used in boiling 
the materials for the paper, and then they put in a very 
large set of settling tanks in a very awkward situation, 
and these have been quite insufficient to produce a good 
eifluent. I think I may say that simple settlement is 
the ordinary means adopted in the Riding, and it is not 
sufficient to produce an effluent fit for the stream in most 
cases. 


28337. Has, in any case, any material been recovered 
from the waste waters, which has been of value to 
the manufacturer ?—Yes; caustic. 


28338. Orly that ?—No, not only that. 


28339. Any fibre ?—Yes. In some cases the pollution 
used to be very great indeed. You are aware, Sir, that 
in some of these other paper works in Midlothian, and 
I believe in Lancashire, large quantities of esparto grass 
are used which have to be boiled in caustic. We have 
nothing of that in the West Riding. The materials that 
are mostly used, I think, now in the West Riding are 
those from wood pulp, and there is not much polluting 
matter comes in solution from that material. It is a 
question of stopping back the fibres. Now, in several 
cases where they used to pollute the streams very greatly 
they have gone to the use of wood pulp, and in connection 
with their paper machines they have put in fibre-saving 
apparatus ; and in one case—Messrs. Marsden’s Mills, 
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perhaps the biggest paper manufactory in the Riding— 
their manager has told me that they make a saving 
to-day of something like 2 or 23 per cent. on their output 
because they recover this wood pulp. 


28340. Was this recovery of the wood pulp in conse- 
quence of pressure by your Board ?—Yes, it was because 
of our complaints that they were discharging these 
polluting liquids containing fibre into the stream. 


28341. Has that been adopted in other works ?— 
It cannot, unfortunately, so the manufacturers tell me, 
be adopted in all the works. It depends upon the 
class of material they are using, and upon the kind of 
paper they are making, but it is gradually spreading. 
There are a great many mills now where they use this 
pulp-saving apparatus. 


28342. That is one really practical way of reducing 
the pollution from the effluents of paper mills ?—It is, 
Sir, and I think you will find from the manufacturers 
themselves, in certain cases at any rate, that the use of 
such apparatus has saved them hundreds of pounds 
a year. 


28343. Now, beyond that point it does not pay to 
settle the effluents ?—No, Sir. You see, the discharges 
in the case of paper works are chiefly three-fold. There 
is the discharge from the boiling of the materials used for 
making paper. 


28344. (Sir William Ramsay). With soda ?—With 
soda usually, and lime ; very frequently lime. That is a 
highly polluting liquid. It is not great in quantity, but 
it is very highly polluting. Then these materials afier 
having been boiled, are put into beaters where the fibres 
are all separated and the dirt washed out, and from these 
beaters there is a large volume of polluting liquid. Ab- 
solutely nothing can be done towards the recovery of 
anything valuable from that liquid. 


28345. Might I interrupt you here, and ask whether 
methodical washing is ever resorted to in these beaters, 
so as to use the weak waters before treatment of the 
partially purified materials ?—Yes, that is so; several 
paper manufacturers have done that. 


28346. With success ?—With success. It saves them 
water, and it saves them some of the material. Then the 
third source of polluting discharge is from the paper 
machine itself. It seems that in making paper an excess 
of liquid containing the pulp has always to be applied. 
At least, in every machine there is an overflow, and 
formerly that overflow used in most cases to be discharged 
directly tothestreams. Nowitis there thatthe economy 
has come in, because that overflow is clean water con- 
taining pulp, and in several cases in connection with 
each machine they have put in a very simple and effective 
pulp recovery apparatus, and they settle all the pulp out 
of the water, let the water run, and return the pulp to the 
head of the machine again. I would suggest, Sir, that the 
Commission should see that in the West Riding—should 
see Messrs. Marsden’s works, either at Crigglestone, near 
Wakefield, or Barnsley, where the pollution used to be 
very great indeed, and is now enormously reduced. 


28347. (Chairman.) And what is the condition of the 
effluent now ; has it been effectively settled ?—Yes. 


28348. And does the withdrawal of the suspended 
matter leave it in a condition permissible to be turned 
into the stream ?—I cannot say, Sir, it is very satisfactory, 
but it is in such a condition that if it is turned into a large 
volume of water it does no very great harm. 


28349. Is there a large volume of water in that parti- 
cular case ?—In Messrs. Marsden’s case there is a con- 
siderable volume ; in the first two cases there is not. 


28350. Is it of a kind to be allowed, in case there is 
sufficient dilution of the stream ?—I should say so. I 
should say, Sir, when I am talking of these trade pollu- 
tions, to make it quite clear, that so far the Rivers Board 
have really paid very little attention, have made very little 
complaint of matters in solution in a trade refuse. They 
have aimed in the first instance at getting all the solids 
in suspension withdrawn. There are exceptions. For 
instance, the Board have complained strongly of acid 
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effluents being discharged from seak plant, because they 
injure the water very greatly for the use of others below, 
or in some cases of the discharge of very caustic liquids, 
but as a general rule they have chiefly drawn attention to 
the discharge of suspended matters in trade refuse. 


28351. Then with certain exceptions, we may take it 
that trade effluents contain their impurities largely in the 
form of suspended matter ?—With exceptions. 


28352. Yes, certain important exceptions ?—Import- 
ant exceptions ; these organic impurities. 


28353. And if the effective settlement of suspended 
matter could be obtained, it would lead to a great 
improvement in the condition of the streams ?—An 
enormous improvement. 


28354. (Sir William Ramsay.) Are the soluble 
matters from the paper manufactory fermentable ?—I 
think not, Sir. I know of no case where putrefaction 
takes place in the effluent discharged into a stream after 
the solid matters have been removed. I think if the 
solid matters are discharged, putrefaction will take place. 


28355. (Mr. Tatton.) Have you any brown paper 
mills in your district?—Well, there are many small mills 
where they make what is called press paper; that is a 
brown paper which they use in the woollen mills for 
putting between the cloth and pressing it. 


28356. Yes, but not the heavy brown paper ?—I think 
not ; not such as you know it. Our mills are usually 
very much smaller than the Lancashire mills. Such 
mills as they have on the Darwen for instance are much 
larger, and the Midlothian mills are very much larger 
than ours. 


28357. (Chairman.) Now, are there any other classes 
of pollution beyond those on which I have questioned 
you that you would like to call our attention to ?7—I 
think, Sir, you have spoken of the most polluting kinds 
of refuse. 


28358. Does iron liquor arise in your district to any 
important extent ?—No, I cannot say it is a very serious 
pollution now, Sir. The quantity coming from any 
single place is comparatively small, and in nearly every 
case sufficient is done by the manufacturer to prevent 
any serious pollution of the stream. There are a few 
cases. 


28359. And in many cases, I suppose, the ferrous- 
sulphate is withdrawn ?—By neutralisation, yes, by 
adding lime. 


28360. By evaporation ?—JIn very few, I am sorry to 
say. I pointed out in a report that I sent in scme years 
ago that it could be done, and that it is done in one or 
two cases, but as a matter of fact very few manufacturers 
have adopted that method. I think it would certainly 
pay for itself, but there is not much profit in it. The 
price of copperas is very low, and they will not take the 
trouble. 


28361. We heard yesterday that in the county of 
Glamorgan that was pretty generally done, and we 
gathered that it was done with some profit, if not a large 
one ?—There, I believe, Sir, they have much larger pollu- 
tions of that kind than we have—much larger places, 
where it probably would pay better to adopt such means. 
Our places are mostly places from which the discharge 
is small. 


28362. And the volume of the stream probably rela- 
tively large ?—Yes. 


28363. And in many cases there is connection with the 
sewers ?—Yes, in a great many cases. 


28364. There is an important class of trade effluents 
to which as yet no reference has been made, namely dye 
waters. Now the volume from dye works is very large, 
is it not ?—-Oh, very large. 


28365. And what is generally the character of the 
effluent; does it consist mainly of discolouration, in- 
nocuous or otherwise, or is there to any extent 
suspended matter ?—There is a great deal of suspended 
matter in all dye waters. You will find, Sir, I have no 
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doubt that many of the dyers will tell you that they do 
not discharge any solids whatever in their waters, because 
the whole processes of dyeing have altered, I was going 
to say entirely, but to a very great extent during the 
last ten or fifteen years. Whereas they used formerly 
large quantities of ground wood and such materials, 
they now almost always use soluble dyes, and the dyers 
will scarcely believe you when you show them the amount 
of sludge that can result from their dye waters, because 
they are accustomed to put a handful or two of these 
soluble dyes in their dyeing vessels, a large quantity of 
waich appears to be taken up by the goods dyed, and 
they cannot see where the solid matter comes from, but 
the fact remains that in every case where dye water is 
discharged into a stream there are considerable amounts 
of solids in suspension. 


28366. Then as a fact do the dyers for the most part 
now settle these ?—They do in most cases, except those 
cases that are to be connected to the sewers. They have 
purification works, some of them very excellent. ; 


28367. I suppose in urban districts dye houses are now 
for the most part connected to the sewer ?—That is so, 
Sir. I was going to point out that although at first sight 
it would seem that there is no profit at all to be got from 
the purification of dye water, that nothing can be re- 
covered of any value, yet in a large number of cases the 
process of purifying their dye waters may be profitable 
to the manufacturers. I have given you one very con- 
siderable instance in this report upon Waite’s apparatus, 
where the manager of the works has told me himself that 
he is very satisfied that he was made to put in purification 
works, because in this case they buy their water supply 
at a considerable cost, 6d. per 1,000 gallons I believe 
it is, and instead of buying such a large water supply they 
can purify their effluent and use it for many purposes ; 
and that would be so, Sir, in the case of most dye houses 
where the water has to be bought. I also sent in a report 
upon the purification of dye waters at Bowling Dye Works. 
There a considerable proportion of their refuse is purified 
and used over again. You see, Sir, in the discharges 
from dye works you have, practically speaking, two 
kinds of discharges ; you have the discharges from dye 
vats after the liquids there are spent, and they have 
exhausted the colour as much as they may; or, when 
they are changing from one colour to another as they 
often do the vat has to be discharged, so as to enable 
them to make up the new colour. There is that dis- 
charge, but there is also the much larger discharge of 
waters that are used for cooling the goods after they 
have been dyed, or washing off excess of dye. Now, these 
latter waters are not very grossly polluting. They do 
carry with them a considerable proportion of suspended 
matter, but there is a very large amount of water, and 
it is these waters that I would suggest it would pay every 
dyer, who uses town water, to recover, to purify, and to 
use up in his processes again. 


28368. Would you suggest that even in cases where 
there is possibility of connection to sewers 7—I would 
where they use town water. You see, Sir, they pay— 
I suppose the minimum payment for town’s water would 
be something like 6d. a thousand gallons. Now to 
purify these waters quite sufficiently for use for many 
of their purposes would cost something like 2d., so there 
is a considerable profit where a dyer is using 50,000 or 
100,000 or 500,000 gallons a day. 


28369. But in urban situations the dyer as a rule has 
very little spare ground, and if he has any he desires 
rather to keep it for the extension of his business than 
for the purification of his effluent ?—That may decide 
him, but such apparatus as these which I have described 
—there is Waite’s and Mackey s and Bell’s apparatus— 
take up very little room. 


28370. Then in cases where there is room you suggest 
that the re-use of the waters is at once valuable to the 
business and is also of course valuable in reducing the 
volume of what is turned out ?—That is so. 


28371. (Sir William Ramsay.) Could you give us 


some idea of the process ; is it precipitation with alumino 
ferric or alumina ?—Yes. 


28372. (Chairman.) I was going to ask you a little 
Jater about Waite’s apparatus, but it might be convenient 
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to deal with it here. Would you explain to us briefly 
and generally what is the character of that apparatus ? 
It is, I take it, the chemical precipitation in vertical 
towers ?—That is so. 


- 28373. And in the case which you describe you have 
three towers, each 30 feet in height and about 7 feet in 
diameter ?—Yes, Sir. 


28374. And the flow is upward through all three ?— 
Always upward. 


28375. So that you have chemical precipitation in a 
tank 7 feet in diameter and 90 feet deep ?—That is so, 
with arising flow. No, Sir, that is not quite so, because 
what goes through the first tower is divided between 
the second two. 


28376. Then it is 60 feet ?—Sixty feet. 


28377. The one you describe is 30 feet deep; one 
tower is 8 feet by 30 feet, and the other two are 7 feet 
by 30 feet ?—Yes, that is so. 


28378. I thought the flow was from one to the other ? 
—The flow from the first tower is divided between the 
second two; 60 feet. 


28379. So that it really is a 60 feet tank 7?—It amounts 
to that. 


28380. And do you find that this form of settlement 
is not only valuable as occupying little space, but is 
exceedingly effective in the way of separating the sus- 
pended matter ?—It is very effective indeed, and if you 
look at the final effluents, the amount of suspended matter 
that is left is sometimes so small as to be negligible. 
I think I may say when it is marked very small in these 
tables it means that there must have been certainly not 
two parts per 100,000, which is excellent for a settle- 
ment of that kind. 


28381. Then this apparatus you suggest would be of 
iaterest to the Commission, quite apart from the purpose 
to which it is applied in this case ; you suggest probably 
that in many cases where there is not much room an 
apparatus of this kind would form a very effective method 
of settlement ?—I do. It is a very effective apparatus ; 
one of the best we have. 


28382. And in this particular case the use of it permi:s 
the effluent to be re-used on the works ?—Yes. 


28383. (Sir William Ramsay.) May I put a question 
as regards that ? Does not the presence of sulphate of 
alumina interfere with the use of the water afterwards, 
or is the sulphate of alumina always precipitated by the 
dye ?—I think it is all precipitated practically. I am 
afraid I have not any detailed analysis to find out how 
much remains, but at least I may say this, that the 
effluent after treatment can be used up by the dyer even 
by itself in his dye house. That you must bear in mind 
is for certain kinds of dyeing; it would never do for 
dyeing faint shades on white goods, but for black dyeing 
of such goods as they deal with in the Batley neighbour- 
hood it does very well. You will see the effluents are 
still somewhat hard, but as a matter of fact they are 
not any harder than the natural stream water in that 
instance. 


28384. (Mr. Tatton.) Is the colour removed at all by 
this apparatus ?—The effluent has a pale straw colour. 


28385. Is the dye water black ?—Oh all colours; 
blue, black, red sometimes; it varies according to 
the discharges from the dye-house. 


28386. Do they use logwood at all at the works, do 
you know ?—They used to. 


28387. (Sir William Ramsay.) Is not Logwood 
tincture used now ?—They very frequently now use 
logwood in bags. I believe they do use some logwood. 
They have aniline dyeing I can remember quite well, 
and they have what we call bur] dyeing, which is pretty 
much of the same kind as logwood. They use a wood 
extract and iron to dye cotton in the other goods black. 


28388. (Mr. Tatton.) Yes, to what do you attribute 
the removal of the colouring matter; to what process 
or what apparatus ?—Oh, to the precipitation and the 
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removal of all the suspended solids that the precipitant 
produces, 


28389. If the same precipitant were used in ordinary 
tanks would you expect the colour to be removed in the 
same way ?—Yes, in effective tanks. I do not think 
the apparatus has anything to do with the removal of 
the colour except in the removal of the solids. 


28390. It is simply a convenient way of dealing with it 
on a small space ?—That is so. 


28391. (Chairman.) It may be well for us to note in the 
evidence that the cost of the apparatus which you de- 
scribe in your interesting pamphlet is in this case about 
£750 ?—Yes. 


28392. And that the cost of working it is stated as 
£1 6s. 6d. per week ?—Yes. 


28393. And that the volume it deals with is normally 
30,000 gallons, but that the apparatus has been at times 
used up to 50,000 gallons a day ?—Those are the figures 
given by the manufacturer. ‘ 


28394. Well, now returning generally to the question 
of dye waters, what are the special characteristics con- 
nected with indigo dye waste effluents ?—In the mills 
with with which I am acquainted the discharges from such 
premises are again rather threefold. Indigo dye vats are 
made up and used for long periods at a time, six months, 
sometimes longer, but in the end the contents of the vats 
become dirty because of the goods that have been passed 
through them, and have to be discharged, and that 
discharge from an indigo vat is very polluting. In most 
cases they remove the liquid from the vat into a fresh 
vat, and leave a very offensive putrid sludge, because one 
part of the indigo process is, in certain classes of indigo 
vats, to produce a sort of putrefaction of the vat contents, 
so as to dissolve the indigo, which only dissolves in the 
absence of oxygen, and the putrefaction deprives the 
liquid of oxygen. That is the most polluting class of the 
refuse, but fortunately it is not very great in quantity, 
because as I say these vats are only emptied at long 
intervals. Then when the goods are taken out of the vats, 
the excess dye has to be washed out of them, and that is 
washed out in considerable volumes of water. This car- 
ries with it a great deal of indigo, and very frequenly 
Fuller’s earth is used to remove the indigo, so that you get 
a liquid with a considerable amount of matter in sus- 
pension. The indigo in that case has become oxidised, 
and isinsoluble. Then there is a further amount of water 
as the washing is continued, which is quite clean water. 
The goods are washed off until the water is quite clean ; 
that is, it is gradually getting cleaner. Well now, the 
first part by itself, the discharge from the dye vats, 
would be a liquid exceedingly difficult of purification, very 
difficult indeed, and as a matter of fact I do not think there 
is any necessity for them to discharge that; the liquid 
part of the vats gets removed to other vats; the solid 
sludge in the bottom ought to be dealt with as solids, 
and not discharged in the refuse, and many of the dyers 
do so deal with it. The other liquids, especially if they 
are all mixed together, can be readily purified by settle- 
ment. The indigo has become matter in suspension, 
and settles down along with any Fuller’s earth, if that is 
used, so that the ordinary methods of settlement and 
filtration should be sufficient in the case of indigo. 


28395. Butit is essential to keep out this very objection- 
able form of effluent in indigo works ?—I think so. 


28396. And it can be so kept out ?—It can be so kept 
out. In this case too, Sir, I think it can be done with 
profit to the manufacturer. Mr. Halliwell, who was 
before you yesterday, I believe, while he was my assist- 
ant, went very carefully into this, and 1 think you have had 
a copy of a paper by him showing that much of the 

-indigo at least can be recovered from these waste waters. 
Unfortunately I am afraid I cannot point you to any 
place in the West Riding where any systematic attempt 
is made to recover this indigo, but I am confident it can be 
done, and I believe you will find in Lancashire certain 


places where it is done. 


28397. Has not the supervision and control of waste 
waters by your Board in many instances led the manu- 
facturer to discover waste in his raw materials for in- 
stance, and to his obtaining considerable advantage by 
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giving attention to the matter ?—Oh, yes, very markedly 
so, and especially in the cases of coal washing and the 
paper trade; in other cases as well, incidentally in the 
re-use of water which formerly he bought from the cor- 
porations, and in the recovery of waste products of 
various kinds. There is one instance, Sir, that you 
personally will remember ; I got in Mr. Tatton’s former 
district a model of a machine for recovering fibre from 
the discharges from woollen mills and dye works, and I 
sent this model round to various manufacturers so that 
they might see how it worked, and adopt the principle for 
themselves. One firm in the West Riding has recently, 
about two years ago, from this model or from works based 
on it at one of the manufacturers’ premises, patented a 
modification of it, and that is being adopted in many 
cases with some profit to the manufacturer, and with 
great good as regards the pollution of the streams, because 
all the fibre that used to be discharged in their trade 
refuse rendered it rather more difficult to purity their 
trade refuse, and often did escape into the streams. 
Now, they find by the use of this machine, which is practic- 
ally automatic in working, that they can recover that 
fibre, and they do reccver it I think, Sir, I would even 
go so far as to say—although I must say I cannot prove 
my statement—that if you were to take all that the 
manufacturers have been forced to do for the purifica- 
tion of the streams, and if against that you were to 
place all the economy which they have made, the 
two would nearly balance one another. I am certain you 
will find it so in the case of the coal washing and the 
paper trade. : 


28398. We are very glad to hear you say that.— 
And in the case of the recovery of grease. 


28399. Now, I would like to ask you generally what 
effect the action of your Board has had in purifying the 
streams in the West Riding ; how far has the condition 
of the rivers improved ? 


28400. (Sir William Ramsay) From the trade effluent. 
point of view. 


28401. (Chairman.) The two are necessarily bound up 


but itis specially from that, point of view that we should. 


like to ask Dr. Wilreon his opinion ?—I have got some very 


interesting infcrmation on that point. To speak generally,. 
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we have frequent observations by the Fishery Board, and 


by manufacturers who are using the water, by workmen 


who pass the streams daily, and others, that the larger’ 


rivers are very much improved. The improvement in the 
larger rivers is, however, rather hidden, because, I am 
sorry to say, the Board has not yet dealt effectively with 
the pollutions from the large towns. 


28402, You mean the pollution by the local authorities 
themselves ?—Yes. 


28403. In the form of sewage mixed with trade 
effluent ?—That is so, but the effect of the Board’s work 
on the smaller streams is very marked in many cases. 
Some of these smaller streams that used to be filthy 


sewers—you could not call it water that was running 


down them; it was as bad as any town sewage—some 
of these smaller streams are now totally changed. On 
the other hand, I must say that, especially in connection 
with the pollutions by gas liquor, some of the small 
streams that formerly were clean are worse, because 


one colliery established on a small stream will wholly 


spoil it. 
there. 


I can give you a case very much to the point 


28404. And there is, I suppose, large development in 
your district of coke ovens ?—Yes, I think there are 
twenty-three now, and there was only one ten years ago. 
I can give you a case, Sir, very much to the point. A 


colliery was opened on a small stream, which was a source: 


of supply for the Borough of Rotherham, and before this 
colliery was opened the company was warned that pollut- 
ing liquids were likely to be discharged, and that they 
must take steps to purify those liquids before they were: 
discharged. Well, they said that they would take such 
steps. They opened the colliery and they established the 
processes of coal washing and making of coke in patent 
ovens, with the accompanying discharge of chemical 
refuse. They adopted certain measures, chiefly settling 
tanks, for dealing with their trade refuse, but the dis- 
charges were grossly polluting even after that little 
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treatment, and are at the present time; that has gone 
on for some years now. They have been cited before 
the Rivers Board, and have undertaken to do certain 
works, but about a year ago the Rivers Board were 
obliged to apply to the Local Government Board for 
leave to take proceedings. As you heard the day before 
yesterday, we have not had any reply from. the Local 
Government Board on that case, and the Rotherham 
Corporation has felt itself bound to apply for an injunction 
against the company, because of this pollution of one of 
their sources of water supply. That is one of the instances 
of what was absolutely a clean stream of drinking water 
being foully polluted by a new discharge, and the present 
powers of the Rivers Board are not sufficient to prevent 
such cases. 


28405. And do you say that this stream is part of the 
Rotherham water supply ?—Yes, Sir ; they have had, of 
course, to cut it off. May I say, Sir, it is perhaps apart 
from this kind of evidence, but I feel very strongly that 
if any new legislation on such questions is promoted, it 
should include some provision for absolutely preventing 
the establishment of any polluting discharge on certain 
streams, and in all cases it should include power of pre- 
venting the establishment of any polluting process on 
a stream unless the manufacturer will previously show 
that he is adopting the best known means for preventing 
pollution. It isclearly ridiculous that the Rivers Board, 
that any sanitary authority, should be in the position 
of having to deal with an absolutely new pollution in 
the same way as an old pollution, and, as a matter of 
fact, of waiting until the pollution is set up before their 
eyes. 


28406. Mr. Atter suggested that, in the case of a manu- 
factory being established which is likely to produce any 
effluent at all, he would lay it down that notice should 
be given to the Rivers Board that a person proposed to 
commence that business ?—And to the sanitary authority. 


28407. And to the sanitary authority ?—To both, Sir, 
I think. 


28408. And to satisfy them that the means he proposes 
to take are such as probably would prevent the pollution 
or reduce it to a negligible amount ?—Yes, Sir. And 
I would suggest that either the Rivers Board or the 
sanitary authority should have the power of forbidding 
the establishment of such a source of pollution, with an 
appeal to a central authority. They have that power in 
Germany. 


28409. The forbidding of the establishment of the 
business in a particular place would be a rare occurrence, 
would it not ?—Oh, very rare. 


28410. You mean, at certain heads of streams, or on 
streams where waters are used for drinking purposes ; 
cases of that kind ?—Yes; and there would always be 
an appeal to a central authority. You know, Sir, that 
it would always be to the interest of a sanitary 
authority to have a new industry established within its 
borders, and it would be a very rare thing indeed for 
the Rivers Board to object to the establishment of any 
such industry if the manufacturer establishing it were 
prepared to deal with his polluting refuse in the best 
practicable way. 


28411. (Sir William Ramsay.) In fact, you prefer to 
lock the door before the steed is stolen, rather than after ? 
—You may imagine how aggravating it is to see one of 
those very bad pollutions established without being able 
to say a word to prevent it, or to do anything to prevent 
it. 


28412. (Chairman.) Until 
Until the pollution arises. 


the pollution arises ?— 


28413. And then you are involved in very considerable 
delays before you can take effective action ?—I do not 
Suppose we can touch any such manufacturer in less than 


a year, and, as at present, we do not know how many 
years. 


28414. (The Secretary.) May I draw attention to the 
case in which a manufacturer wishes to establish some 
quite novel process. In such a case, the Rivers Board 
would have no experience to guide them as to what 
would be a satisfactory method of dealing with the 
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refuse from such a process, avd would they not be 
taking upop themselves serious responsibility by either 
approving or disapproving works of purification sug- 
gested by the manufacturer. That such a case may 
arise is shown by the fact that even to-day it is not 
known how the gas liquors from the coking plants, which 
have been established, may be purified. The alternative 
plan of saying to the manufacturer that the refuse must 
be purified up to a particular staudard and leaving to him 
the responsibility of designing his plant so as to attain 
to that standard seems to have more to recommend 
it. 

28415. (Sir William Ramsay.) Do you not think that 
another view of the case is possible? That is, that it 
would be very rare that a totally new industry is started. 
If you take that case of coke distillation, it is practised 
in a good many other parts of the country, and there will 
be or are means of purifying the foul effluents ?—And it 
is the same liquor that has been discharged for many, 
many years from gas works. And may I add that if a 
man does establish a new industry, even if this had been a 
completely new industry, the responsibility surely rests 
upon him for the effective purification of his refuse if he 
is going to discharge that refuse into the stream. If it 
cannot be purified, then he must remove his works else- 
where; take them to the seaside. 


28416. (The Secretary.) If he has submitted plans 
which you have approved of, and afterwards he has 
worked those plans perfectly so far as they can be worked, 
you have approved those plans; he has brought to the 
use of those plans the most efficient management possible ; 
surely the Rivers Board that approved them could not 
shift the responsibility in such a case ?—I think the 
Rivers Board should be prepared to take such responsi- 
bility, and if not the Rivers Board, the central 
authority. 


28417. What I feel is this; in the cases of works, 
the refuse from which we know very well how to 
purify, if the manufacturer has express notice that there 
is that standard on that particular reach of water and 
it is very well knowr in the trade how that can be achieved, 
there is no need to do anything more but inflict 
venalties upon him if he establishes those works and does 
not achieve that standard. 


_ 28418. (Sir William Ramsay.) After giving him warn- 
ing. 


28419. (The Secretary.) After giving him warning. 


28420. (Sir William Ramsay.) But almost every case 
will be covered by such a statement. There might be 
cases in which a totally new industry is being started ?— 
Yes, quite possible. 


28421. Only there is no available means of purifica- 
tion for nothing is known about the waste products ; 
but such cases would be so exceptional that I think it 
would hardly be worth while to legislate for them. 


28422. (The Secretary.) If there were that particular 
scheme that Mr. Atter and Dr. Wilson have suggested in 
operation, | take it the Rivers Board would have to dis- 
approve because they cannot approve if they have no 
knowledge; and, therefore that work would never be 
started in England ?—I do not think Mr. Atter suggested, 
certainly I should not suggest, that such an approval of 
plans by the Rivers Board or by the central authority, 
should relieve the manufacturer who adopted these plans 
from the consequences of discharging polluting liquid 
into the stream. 


28423. It is quite true he did not suggest that, but it 
seems to me the manufacturer would have very grave 
ground of complaint if he puts up what you have ap- 
proved of, and he works it in a perfect manner ?—If it 
were a perfectly new industry with a pew kind of dis- 
charge his plans would certainly only be approved pro- 
visionally with a warning that there might be a polluting 
discharge from them. 


28424. What do you gain by approving the plans at 
all beyond what you get if you simply told him: “You 
have to achieve that standard on that reach of water 
and if you do not you will be subject to severe penalties.” 
Why do you want to come in and see his plant at all ?— 
That is another way of dealing. with it. 
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23425. (Chairman.) Is not that really much the 


’ 28441. (Sir William Ramsay.) A watching interest. Dr. H. 
simpler way ?—I do not think so. ; Maclean 
28442. (Secretary.) It is not proposed that they  Jilson. 


28426. (The Secretary.) You would remove all the 
responsibility in that way ?—I do not think so. 


28427. (Chairman.) A person establishing a business 
on a river gives you notice that he is so establishing it, 
and receives from you the information that he must 
purify his effluent. He is pretty sure to ask you: ‘“ What 
do you expect me to do?”’—Yes; as a matter of fact 
they do unofficially do that at present. 


28428. Well, Mr. Willis suggests you should simply 
say: ‘‘ We expect you to turn an effluent into the stream 
which would be within the limits of this standard for 
this stream.” 


28429. (Sir William Ramsay.) But if the relations 
are established which we hope there will be, there would 
be no difficulty in getting that man to do as much as 
was shown to be done in other cases. 


28430. (Secretary.) What [ thought was suggested 
was to put this in the Act of Parliament, that he would 
submit plans to the Rivers Board before establishing 
works, and that they shall either approve or disapprove 
them; if they disapprove them, then he shall not put 
them up at all. It seemed to me that there are very 
great objections to that form of legislation. 


28431. (Sir William Ramsay.) Yes, that is quite right. 


28432. (Mr. Tatton.) I think we have yet another 
case; supposing a man wishes to establish a dye 
works on, say, not a drinking-water stream, but a clean 
stream ; he purifies his waste as much as he possibly 
can and yet turns out a highly coloured effluent; in- 
nocuous discolouration; are you to allow that on an 
otherwise clean stream ?—Personally I should not, unless 
there was such a large volume that the stream would 
deal with it very shortly. 


28433. I am supposing a stream that will be highly 
coloured for miles down ?—Personally I should not, 
but I think, Sir, someone must take the responsibility. 
The manufacturer should not be able to release himself 
from his responsibility, whatever works he puts up. 
But in such a case as has been suggested, it seems to 
me that at any rate the Central Authority might very 
well take the responsibility of saying whether such and 
such works were in their opinion likely to give a good 
result. 


28434. (Sir William Ramsay.) Purification works, you 
mean ?—Purification works. 


28435. (Chairman.) So that what the Rivers Board 
would do would be to refer the manufacturer, proposing 
to start a business, to places where satisfactory arrange- 
ments were carried out ?—Yes. And, Sir, I should go 
further in such a case as that I have mentioned at Rother- 
ham, where a manufactory was to be established on a 
drinking-water stream, and a manufactory which was 
certain to produce polluting effluents; someone should 
have the power of forbidding it. 


28436. Or what is equivalent to the same thing, of 
making a much more stringent standard in such a case ? 
—Yes. 


28437. (Sir William Ramsay.) Which would come to 
the same thing ?—Which would come to the same thing. 


28438. (Secretary.) In that particular case could 
not Rotherham have gone to get an injunction when 
they found these works were to be established, to stop 
the establishment ?—I do not know; I suggested that 
to them. 

28439. (Sir William Ramsay.) It appears to me that 
if our recommendation is adopted, that the Central 
Board shall have charge of the water supply of the dis- 
trict, that they will see to this. 


28440. (Secretary.) Not take charge, 
watching interest. 


but have a 


should have charge of it. 


28443. (Sir William Ramsay.) If they have a watching 
interest they should have power to see to that ; someone 
should have power to see to that. 


28444. (Secretary.) The court has power. 


28445. (Sir William Ramsay.) The court has power, 
but then it would be too late. 


28446. (Secretary.) I think they could have moved 
at once ?—The court has no such power at the instance 
of a Rivers Board. 


28447. The Corporation of Rotherham ?—That is a 
private owner. In that case the private owner naturally 
objects to paying for a Rivers Board to guard the purity 
of the streams, and having himself to take action. 


28448. It is a very exceptional case. 


28449. (Sir William Ramsay.) Might I put this question 
of a general character? I should like to know whether 
there is any objection on the part of members of the 
Committee of your Rivers Board to take action. Does 
the Committee consist in any part of persons willing to 
adopt the policy of laissez-faire ?—No, Sir, not at all; 
I do not think any of them; they are all very zealous 
as far as I know them. 


28450. Are they personally interested; are they 
manufacturers who act as it were against themselves, 
or against their set ?—That is so; a considerable pro- 
portion of them are manufacturers, or are interested in 
manufacturing. 


28451. But there is no difficulty ?—No, Sir; none. 
With your permission I should like to say something 
more about the improvement of the streams. 


28452. (Chairman.) You had not finished what you 
had to say about the improvement of the streams ?—I 
have here, Sir, a number of extracts from the Reports 
of the Yorkshire Fishery Board. In 1898 they said ‘‘ the 
pollution of the Aire has much decreased.” In 1900: 
‘“* Pollution is diminishing in the West Riding; there 
is a reappearance of salmon in the upper rivers.” In 
1903: ‘‘Salmon are seen in tributaries of the Ouse, 
where they have not been seen previously for many 
years.” In 1904: ‘‘ The polluted waters from the West 
Riding are nothing like so bad as they were some years 
ago,” and so on; that still goes on. Then with regard 
to the smaller streams, there are certain streams in the 
West Riding where pollutions were very bad formerly, 
(and this is a reply to the question Mr. Tatton put to me) 
and are now greatly improved. The River Worth, 
which was grossly polluted with wool-washing refuse, is 
wonderfully changed, so changed that small fish are re- 
turning to it and kingfishers are seen on its bank now. 
The same applies to the Carr Brook, a tributary of the 
Calder, andI have one very interesting report that I only 
gotlast week Inthe Royal Commission’s Report of 1867 
on the Calder, they stated that no fish had been seen 
in the Calder at Wakefield since 1857. Now, Sir, my 
district inspector hes reported to me that Mr. George 
Thompson, the lock-keeper at Bankdole Lock, on the 
Aire, just below the junction with the Calder, informs 
him that since 1908 he has frequently seen both pike 
and roach in the river and canal, near Knottingley, 
and has caught one pike and three roach in the canal, 
and one roach and an eel in the river. He gives the 
weight of the various fish, but that is not important. 
Then, Sir, I wrote to the Aire and Calder Navigation, 
asking them whether they found any difference in the 
amount of sludge which they dredged from the river, 
and I have the following reply: “JI have now pleasure 
in enclosing you two returns of the dredgings comprising 
the periods mentioned in your letter,” that is in the 
years 1891 to 1893 inclusive, and again in the years 1906 
to 1908 inclusive. I would hand in these if I may. 
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AIRE AND CALDER NAVIGATION. 


CoMPARATIVE STATEMENT of MATERIAL DREDGED from the Navigation between WAKEFIELD AND CASTLEFORD 


during ‘the years 1891 to 1893 and 1906 to 1908 respectively. 








Description of Material. 
































Year Totals. 
Mud. Silt, ete. [Silt and Ashes./Sand and Ashes/Gravel, etc.| Refuse. 
cubic yards | cubic yards | cubic yards cubie yards _|cubic yards|eubic yards|cubic yards 
Years 1891 to 1893 -— 
{BOT = an ee) ee aS TOG 2,872 7,581 1,333 145 ne 20,127 
180g ee 1,613 = 1,070 5,005 2,537 10,818 | 21,043 
1803. oy aicines Paha 1,548 3,397. 567 2,793 189 me 8,494 
Potala, ste celeee Sian 6,269 9,219 9,131 2,871 10,818 49,664 
Average of 3 years - 3,785 2,089 3,073 3,044 957 3,606 16,554 
Years 1906 to 1908 :— 
1906 - . - 1,054 i — —— = = 1,054 
1907.50, be oaed cal Leaeyes 3 1,626 187 - Ht 13,562 
1008" ere ee oe 2,152 1,726 225 796 a = 4,899 
Total <6" " 14965 1,726 1,851 983 = se 19,515 
Average of 3 years - 4,985 575 617 328 a= = 6,505 
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Description of Material. 
Year. : Totals 
Mud. | ' Silt, ete. ‘Silt and Ashes.’ Sand, ete. Gravel, etc.| Refuge. 
cubic yards | cubic yards | cubic yards ‘cubic yards cubic yards cubic yards} cubic yards 

Years 1891 to 1898 :— 
1601s, 203 ModE bamieibes 1,298 4,014 184 = ay 12,059 
(e071), FR ae eae 3,286 3,740 37 1,700 3,039 20,478 
1803 koxisuta slated oemtek ol 2,265 1,510 = 1,589 a 9,555 
Totalyii A! ah#l watdo.d30 6,849 9,264 221 3,289 3,039 42,092 
Average of 3 years 6,477 2,283 3,088 74 1,096 1,013 14,031 

Years 1906 to 1908 :— 

1906 - 12,801 790 = — 301 ao 13,892 
19074 a4 tol aga 1,880 Bie 37 2265 is 10,054 
1908 - -| 4,495 4,481 = ba 2s = 8,906 
Total - os pe La Ds 7,151 — 37 527 is 32,852 
Average of 3 years | 8,379 2,383 _ 12 176 — 10,950 
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To sum up, in the average of the first three years between 
Wakefield and Castleford, on the River Calder, there were 
16,554 cube yards of mud, sand, ete., dredged from the 
river, not only from the river but from the small portions 
of canal that go from bend to bend of the river, in some 
places. In the later period in the same place there were 
only dredged 6,505, that is a little more than one-third. 
And from the River Aire, between Leeds and Castleford, 
and from the canal cuts in that stretch, in the first 
period 14,031 cube yards were dredged and in the second 
period 10,950. Now, Sir, the difference there is not so 
marked because during both periods all the sewage of 
Leeds was being discharged into the river with very little 
treatment. But the state of matters there is recently 


very greatly changed. This is a return that I have 
obtained from the sewage engineer of Leeds, and now for 
some months past at their Knostrop Sewage Works, in a 
week they are removing from the sewage 42 tons ot 
sereenings, 469,000 gallons of liquid sewage, which makes 
646 tons of sludge cake, and dealing with 145,500,000 
gallons of sewage. 

28453. You say they are removing these amounts ; 
do you mean per week, per day, or what ?—That isin a 
week. 

28454. Per week ?—Per week. That will make an 
enormous difference in the river. 

28455. Yes. That has only come into operation within 
a few months ?—Yes, within the last six months. 
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28456. It is not embraced in the period before us 
before ?—No, that is why I say. there will bea further 
reduction. 


28457. Will you tell me when'the settlement of Brad- 
ford sewage first became effective ?—I forget the exact 
year; it is about three years ago. Three years ago they 
began to treat the whole of their dry weather flow by 
precipitation and settlement. 


28458. Then do you know what they would draw from 
their sewage ?—No, I am afraid I have not that figure. 


28459. Because I am rather surprised to find that the 
difference in the dredgings should only have fallen from 
14,000 to 10,000 cube yards, in view of the fact that the 
Corporation of Bradford had within the second period 
carried out the settlement ot suspended matter ?—I do not 
think that is very surprising, Sir, because of the solids that 
were discharged from the sewage works of Bradford a 
great proportion settled in that stretch of river between 
Bradford and Leeds and that is not a part that is dredged 
bby the Aire and Calder Navigation. The solids settled 
there and in times of flood were washed out and away 
beyond the stretch to which I have referred. 


28460. Then that would probably be the explanation ? 
—I think so, Sir. 


28461. That they settled on the way before the Aire 
and Calder have to deal with them ?—Yes. 


28462. Are you able to tell us from other data 
whether the condition of the Aire between Bradford and 
Leeds has been improved by the treatment of Bradford 
sewage ?—I have constant reports from my inspectors 
Sir, and from my own observation I know the greatly 
improved state of the river there and I have here, for 
what it is worth, a newspaper article of May 22nd, last in a 
Bradford paper: “A great change has come over the 
condition of the river during the last twelve months.” 


28463-4. Are you now speaking of the portion of the 
river between Bradford and Leeds.?—I am. speaking 
more particularly of the length between Thackley and 
The Ten Arches. That is that portion below Bradford. 
<A smell from the river is the exception rather than the 
rule, and. the appearance of the water itself is vastly 
improved.” 


28465. That they think it is sufficient ?—No, I think 
not; I do not think anyone will go so far as to say 
that. 


28466. (Chairman.) There is this to be said in regard 
to the improvement of rivers under the conditions at all 
events below Bradford, that immediate improvement 
cannot be expected from any change of treatment ; that 
the whole ked ot the river is covered for many feet thick 
with matter which will take a long time to be removed, 
and there immediate change is scarcely to be expected ? 
1 do not think so, Sir. That has often been puttome. I 
believe myself that the floods of one winter would clean 
out the bed of the river. I say that for this reason. I 
have often particularly observed, both the Aire and the 
Calder after two or three days holiday ; I noticed the 
Aire especially after last Christmas holidays when the 
mills were stopped for three or four days; after such a. 
period these streams are to all appearance in their natural 
state. And there is another thing that leads me to 
that opinion. They are constantly dredging (partly for 
navigation purposes, and partly for procuring sand for 
building purposes), material out of these rivers. It is 
not really the mud and silt which you would naturally 
expect, in most cases it is sand, and pretty clean sand at 
that, where you would expect it to be very filthy, such 
sand as they can use for building purposes, and do use. 


28467. And is such sand withdrawn from the river 
between Bradrord and Leeds ?—I am not sure that I 
could say that; I do not think I have seen it done 
there. It is withdrawn regularly from the River 
Calder at Wakefield, and I feel certain I have seen it 
done below Leeds towards Castleford. 


28468. Then in short you are able to report to us that 
Jargely—no doubt, in consequence of the action of your 
Board—there is a steady if somewhat slow improvement 
in the condition of the rivers or the Riding ?—More than 
that, Sir ; it is my firm belief that if the sewage and trade 
refuse ot these large boroughs were withdrawn from the 
rivers, especally from the Aire, the rivers would be 
scarcely recognisable ; instead of being as they are at 
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present so grossly polluted and offensive they would be 
practically in their natural state ; the River Aire especi- 
ally.. I say that for this reason ; the River Aire down 
to where the Bradford Beck joins it, is, while still some- 
what polluted, so pure that fish live in it, and there are 
actually fishing clubs that fish down to that point. Then 
the sewage, partially treated sewage of Bradford, joins 
it and it becomes as you know very offensive and very 
polluted. Afterwards it receives the partially treated 
sewage of Leeds, but all the smaller places on the banks 
are dealing with their sewage and with their trade refuse 
more or less effectively, and if these two huge pollutions 
“vere taken out Isee no reason why the River Aire should 
not be habitable for fish in all its length, for coarse fish. 


28469. And is there any reasonable prospect that 
within a year or two those two great Corporations: will 
carry out purification works ?—It will be probably more 
than a year or two. You probably know the position of 
both authorities. The Bradford Corporation have applied 
to the Local Government Board for their sanction to a 
scheme for something like £1,000,000 for the construction 
of purification works, and I understand that the sanction 
of the Board, if not already given, is just about to be 
given to that scheme. In the case of Leeds they have 
obtained Parliamentary powers for the purchase of a 
site for new extended sewage works and they are under 
an Order of Court to proceed with those sewage works 
as rapidly as may be. Then, Sir, if you go to the River 
Calder, the same to a great extent applies to the County 
Boroughs of Halifax and Huddersfield. Halifax is, under 
an Order of Court, busy at present ‘constructing a full 
set of sewage works. Huddersfield is just finishing its 
sewage works and they are to be opened in the beginning 
of April, so that in the case of the Calder these gross 
pollutions will be removed almost immediately. In the 
case of the Airé, the two huge sewage schemes of course 
will take several years to carry out. 


28470. (Mr. Tatton.) And you have orders against 
these two large Corporations ?—Not against Bradford ; 
we have against Leeds and Huddersfield. 


28471. Have you applied for penalties in those cases ? 
—Halitax. ‘ 


28472. Not against Leeds or Bradford ?—No, they 
have proceeded at Leeds and Bradford in such a way 
that the Rivers Board did not think themselves justified 
in applying for penalties against them, 

28473. (Chairman.) Then you have reason to look 
forward to a very considerable improvement in the rivers 
in the West Riding in the course of a few years when 
these schemes are carried out ?—Enormous improvement. 


28474. When these schemes are carried out, not only 
will they remove the-domestic sewage from the stream 
but they will remove the worst part of the trade effluents ? 
—That is so. 


28475. From these urban districts ?—That is so. 


28476. In our study of this matter what do you think 
would be the directions we should best work in. Your 
Board and similar bodies on the Mersey and Irwell and 
on the Ribble have carried out a great deal of very valuable 
work, the results of which have been put before us. 
Would it not be best for us to confine our attention, at 
all events at first, to those cases where special difficulty 
has been found in bringing about good results from bad 
effluents ?—I think it would, Sir; it would certainly 
be of most service to the manufacturers and to the Rivers 
Boards and county councils. 


28477. Well, what are the directions in which you 
suggest that we might properly work ?—I would suggest 
Sir, that one of the first kinds of pollution that you should 
investigate should be that of the spent gas liquor, because 
it is, in its present form, comparatively new and it is 
rapidly increasing, and it presents, has presented at any 
rate, to the manufacturers, very considerable difficulties, 
although I believe that good methods of dealing with such 
liquor are being evolved and that they will be able to be 
dealt with without any great cost to the manufacturers, 
but up till now certainly the question has presented very 
great difficulties. 

28478. What is the next?—Then in the West 
Riding, of course, the great thing is the woollen trade 
in its various branches, wool washing, piece scouring and 
dyeing. I do not very well see how you can deal with 
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them separately, because they are almost always found 
in conjunction in single premises. The brewing and 
the paper making discharges are, I think, probably. the 
most general pollutions throughout the whole country 
and certainly they affect the West Riding very 
considerably. 


28479. Inasmuch as there is a much larger development 
of paper making outside the West Riding; the same 
remark applies to brewing; we may best study those 
not within your area but elsewhere ?—I believe so. 


28480. So you suggest to us within your area we might 
confine our attention, at present at all events, to the gas 
liquor effluents and to the woollen trade effluents ?— 
That is so; and in connection with the gas liquor you 
might very well take up the question of coal washing 
refuse, because in every place where they have these 
patent coke ovens they have coal washing. I do not 
think that will take up much of your time. 


28481. We might see that incidentally ?—Incident- 
ally. 

28482. In regard to the best places for us to visit per- 
haps it is unnecessary for me to ask you that at this 
stage ; you would probably be good enough to consider 
a small itinerary for us so that we might, without spendin 
too much time, visit typical places ?—I should be very 
glad to do that. I am sure my Board would put its 
officers at your service in the West Riding. 


28483. For information of that kind ?—For informa- 
tion of that kind; and I am sure the manufacturers 
would give you all possible information; they have 
been most kind. : 


28484. Perhaps it would be advisable for us to visit the 
places alone, without any of the officials of your Board ?— 
I think it might, but I donot think they would object at 
all; perhaps the Commission might ask them; some of 
them would prefer I should be there but some of them 
might not. 


28485. I am quite sure your personal assistance would 
be of great value to us, but I was rather wondering 
if manufacturers might speak more freely to us if their 
immediate supervisors were not present ?—In the great 
majority of cases it would not be so, but there might be 
cases where they would, and if I might suggest it, the 
Commission should ask the marufacturers beforehand 
whether they prefer that I should not be present. May I 
put this view, Sir, before you? I am glad to hear that 
you speak of visiting those places, I feel so strongly that 
it would be impossible for the Commission to understand 
these various processes and the effluents that come from 
them unless they can see the processes at work, and I am 
sure that the manufacturers will welcome the Commission 
and will give them all the information that they can. 


28486. We quite appreciate the necessity of that, and 
it will also give us the opportunity of coming into contact 
with the manufacturers themselves who may wish to put 
their view before us; we should like to give them the 
opportunity of doing so ?—Yes. 


28487. (Mr. Tatton.) With regard to the improvement 
in the rivers, that has really been brought about in these 
small streams by the removal of the suspended matter 
only, practically. I mean to say that the effluents that 
you get from these woollen scouring works and the piece 
scouring works are not satisfactory, as far as the dissolved 
matter is concerned ?—I cannot quite say that because 
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you see in every case, besides the trade refuse that was 
discharged into the streams there was also a large quantity 
of sewage which has now been effectively purified. But 
with reference to the trade refuse alone that is so. 


28488. Yes, but you do not find any nuisance from the 
effluents that you are receiving at the present time ?— 
From these wool-washing places ? 


28489. Yes ?—No; I have been very much surprised : 
at the little effect that an acid effluent from wool washing 
has produced in the streams. Naturally when it is 
passing through seak tanks and filter beds it is com- 
ing away gradually and in small quantities at a time 
and therefore it gets mixed with a relatively large volume 
of stream water and in such circumstances the effect. is 
unnoticeable. And as I said in the case of the River 
Worth, fish live in the River Worth, which is receiving the 
acid effluents from a number of woollen mills. 


28490. Yes, I see you say that in one of your reports: 
here; this one at Hopton Mills the effluent is dis- 
charged into a very small stream ?—There are no fish 
there for other reasons; there is some ochre water in 
that stream. 


28491. The importance of removing the dissolved 
matter you say would not be so important as in the case 
of sewage for instance ?—Generally speaking, no, but 
in the case of some of these highly organic liquids it- 
must be so. 


28492. It strikes me as being very high—your analyses. 
I wanted to understand why it was that it had 
not more effect upon the stream ?—That I think is 
entirely a question of the proportion of the discharge 
to the stream water. Whether it be in domestic sewage 
or in trade refuse the matters that give rise to most 
nuisance are the solid matters. 


28493. And the suspended matters ?—And the sus- 
pended matters. Either with sewage or trade refuse, 
if you can thoroughly remove all these suspended matters 
and have a sufficient volume of stream water to dilute 
the dissolved matters with, nuisance is little likely to 
arise. 


28494. You have no cases where several works purify 
and discharge into a small stream that you could judge 
of ?—Oh, yes, the River Worth especially. I cannot 
say from memory how many there are, I have not them 
separately set out here, but there must be, I think, eight 
or ten trade premises at which wool washing refuse is 
produced, where it is treated for the recovery of the 
grease and the effluent is discharged into the River Worth, 
and yet the effect on the stream is very little noticeable. 


28495. Even in summer ?—Even in summer. It is 
not a perfectly pure stream, but it is so pure that, as I 
have said small fish are living in it. 


28496. (Chairman.) I think your view in regard to 
standards is that your Board and yourself do not favour 
the fixing of standards. That you prefer the reasonable 
and practicable limit clause ?—That is so, Sir. I am 
afraid that even after the Report of the Commission I 
cannot yet see how it is practicable in the West Riding 
to fix standards. 


28497. I have nothing further to say except to thank 
you for the evidence that you have given, and to express 
our appreciation of the readiness with which your Board 
has put its large experience and information at our 
disposal ?—Thank you very much. 
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28498. (Chairman.) We are much obliged to you for 
coming here. Perhaps I may put a formal question or 
two to you, Mr. Stowell, to get it on the Minutes. You 
are an Associate Member of the Institution of Civil 


them printed on the Minutes. That is the most con- yy. 7, oh 
venient way, and then by putting a few questions on — gfpyrpi/, 
them the matter may be elucidated ?—(Mr. Stowell.) A.M.LC.E., 
Quite so. and 


Engineers, and Chief Inspector to the Mersey and Irwell ; . } Mr. Frank: 
Joint-Committee ?—(Mr. Stowell.) I am. (The Witness handed in the following Statement.) - Peary 
el COLA TEES 


Including the portion of Derbyshire, but exclrdirg 
the portion of Yorkshire, which drains into the Mersey 9g yar. 1909, 
Watershed, there are 362 manufactories which have : 
wastes requiring purification before being discharged 
into the rivers. 

The following table gives the number of manufactories 
in each industry, classifying them as efficient or in- 
efficient :— 





28499. You have held that position since March, 1907 ? 
—Yes. 

28500. Mr. Scudder, I need not ask you any pre- 
liminary questions as we have had the pleasure of seeing 
you here before ?—(Mr. Scudder.) Yes. 

28501. I think we had agreed to take these documents 
which you have furnished us with as read, and to have 














A. B. Gs D. 
Trade. ei Parification ue Total. 
eH | ete, « Mtmeraiton hse, Oe 
‘| unnecessary. 

Print Works - A ‘ ‘ ° " as 25 6 Do ay 3] 
Dye Works - - mils can) geek iin 79 18 — 4 101 
Bleach Works . - - - . - 67 14 -— 1 82 
Waste Bleach Works - - - . - 2 6 -- _ 8 
Paper Works - - - af 4) vee 20 6 =u 3 26 
Paper Stainers - - - - age 2 at0 Ae ad 2 
Tanners and Leather Dressers = - - - 2 2 — — 4 
Fellmongers - - - - Samp edtac 1 3 -- — 4 
Woollen Trades - - - - - - 36 8 -— — 44 
MEET PAtCAS 2 oe) ODOM Lh nesta Mabon 1 a 7 + 1 
Slack Washing” - - - «ode - 10 — — ae 10 
ATE VVC eh OUTER ITN Sr 8 Srncgy Se 1 — _ 1 2 
Stone Polishers - - - - - - 5 — — wae 5 
Chemical Works - - : - - 8 2 — 2 12 
Breweries .- - - - - - - 3 4 — —s 7 
Unclassified - - - - . . - 13 8 — 2 23 
OD) ae ett t ah SE che te al OO nays 58 IR 5 ne 5? i ARLE SEEN SOONG FORGE ISO) LEDER Be. EE IS ora as 

210 aed — 10 362 




















In Class B are included several works which are 


The question of the efficiency, or otherwise, of the 
intercepting solids to the best of their ability, but which 


purification at each works is reconsidered every year, 
and the decision is based on a general consideration of 


all circumstances. 
Speaking generally, the efficient works are those which 


can turn out a satisfactory effluent if properly managed 


6225. 


are not able, owing to limitation of space, to install an 

efficient plant. 
Class D mainly consists of works which have little 

or no traceable pollution, newly started works, or works 
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from which polluting liquids have occasionally been 
discharged through carelessness, and which are, therefore, 


the tank effluent is filtered. The sludge can be, and 
sometimes is, re-used for the manufacture of brown paper 


A.M.I.C.E. regularly inspected. P ~~ 0r wrappers,- 
and Difficult wastes to satisfactorily purify are‘fell PE 
ee ifficult wastes to satisiactorily puruy are telimongers, FY) uh : 
Mr. Frank tanners, breweries, waste bleach works, galvanising SO WOGRON ENE eae ee it AN 
Scudder, isle Acculn matieveture hy teen the majerity of works in the watershed, and should be 
PCS) WO ee cture by the sulphite process. insisted on as a preliminary treatment. That it is 
The difficulty in the first three trades mentioned is |. unerative, even on a small scale, is shown by the 
Difficult mainly one of expense on account of the large filtration dackedbint PML 8 tovide the ania fat the an ” 
wastes to capacity necessary to deal with the waste, due to the j.544< make Fb le reairaitlas tor then crea? P t 
treat. putrefactive character of the organic matter. ae mart away the “ =e ee sare papbnies 
There is only one galvanising works in the watershed : Aa a * : E 
from which rivers’ pollution has taken place. At the he omer ron She Aap On, kes Ingoly .ectd, preniCay. 
present time the whole of their waste is being taken by tee pat areas ane: feria alee ahs ocay ae 
Mompany for sear proses, bu with what succes Men MSD tron ora an the 
remiins to be proved. Le x 
The sulphite liquor is a most difficult waste to deal tank effluent is filtered at forty-one Boa 
with, and in the only works in the watershed where this (g) Slack Washing and Stone Polishing.—The mineral 
process of wood pulp manufacture is carried on the liquor matters in suspension in these wastes are in every case 
is evaporated. The cost of installing and maintaining efficiently dealt with by settlement. 
the plant is, however, very high. A register is kept giving approximately the amount 
For other trades in the watershed there are “ reason- of trade waste (where ascertainable) at each works in 
ably practicable and available” means of purification. the watershed, together with the method of treatment, 
y h : ‘ capacity of tanks, precipitant used, filtration area,’ and 
Notes on (a) General.—The object aimed at, up to the present, note of any recovery processes in operation. A copy 


treatment 
adopted in 
Watershed. 


has been the elimination of suspended solids, and such 
solids in solution as are liable to settle out after short 
periods of rest. 


can be supplied to the Commission if it is thought neces- 
sary. 


(a) Reduction in the polluting nature and quantity Suggested 
of. wastes by economy in. working and recovery of bye- useful inves- 
products. Improved methods of purification will probably tigations. 


The treatment usually adopted consists of settlement 
or precipitation in tanks followed, in many instances, 
by filtration. 


Various -recovery’ processes have been adopted, in 
certain trades, which have had valuable economical 
consequences as well as facilitating the subsequent treat- 
ment of the waste. 


(b) Print Works and Dye Works.—Practically all works 
have provided tanks, and out of a total of 132 works 
46 use a precipitant. Filtration of the tank effluent has 
been adopted in 74 instances. At two printworks the 
soaping liquors are separately treated, and the greasy 
matter recovered has a.commercial value. 

Whether a recovery process is installed or not, the 
separate treatment of the more concentrated liquors is 


follow on these lines, which would have to be initiated 


by the manufacturer, who would welcome any report. 
of a practical nature which assisted economical working 
and at the same time facilitated the task of purification, 

(6) Colour elimination. ‘“‘ Innocuous discolouration ” 
is not an offence, but spoils the appearance of the rivers, 
and renders the detection of manufacturing pollutions 
more difficult. This might possibly be arrived at by 
modifications of the colouring matter employed. 

(c) The use and value of various precipitants. 

(d) The filtration of trade effluents by (1) mechanical 
means ; or (2) on biological lines. 


It does not seem possible to produce reliable evidence Improve- 
based on chemical analysis of improvement in the rivers, ment in 
but there is ample evidence that there has been great ich aes 


advisable. 
Indigo where used is always recovered for re-use. 
At one works in the watershed where copper sulphate 


is used to resist the fixing of the indigo in indigo-printing, 
the waste is treated and copper recovered. 


(c) Bleach W orks.—Simple settlement is almost universal, 
and precipitants are only added at four of the eighty-two 
works. At thirty works the tank effluent is filtered. 
The pollution varies greatly with the class of work done, 
and the chief source of-pollution is.the “kier”’ liquor, 
which is generally discharged in bulk early in the day, 
thus throwing a large burden on the tanks. At a few 
works separate tankage is provided for this liquor which 
is then equalised over the day’s flow, and this is very 
advisable. An increased use of precipitants would 
probably be advantageous both as regards the finer 
suspended matter, and also the soluble organic matter. 
Grease recovery has been suggested, but does not appear 
to be economically practicable. 

Where “ finishing ” is done, starch waste (which greatly 
complicates the treatment) should not be allowed to 
enter the tanks. In most cases separate starch tanks 
have been provided. The final cleaner wash waters are 
sometimes separated and may be discharged untreated. 


(d) Waste Bleach Works.—The waste consists of a very 
polluting liquor from the boiling of the waste, and a 
large volume of wash waters sufficiently soiled to need 
treatment. At two works the polluting liquor has, until 
recently, been treated separately for the recovery of oil, 
and undoubtedly this process should be adopted, whether 
economically successful or not, as a preliminary treat- 
ment, followed by precipitation and filtration. 


(e) Paper Works.—Recovery processes have been | 


generally adopted in this trade. Where esparto-grass 
is used the caustic liquor is evaporated and soda ash 
recovered, the wash waters receiving treatment in tanks 
and filters. The majority of works use wood pulp, and 
its value has caused the introduction of a variety of 
“ save-alls ’ and “ stuff catchers,” so that only the finest 
fibres escape, to the tanks, and these are readily settled 
if ample tank capacity is provided. In no case is pre- 
cipitation resorted to, and at ten works out of twenty-six 


and progressive improvement. The appearance and. 
material of the river beds show this, and also the increas- 
ing vegetable growth. Mr. Corbett, the Borough Engineer 
of Salford, in his book on the River Irwell, states that 
in 1906 he collected specimens of ten flowering plants, 
mosses, and alge from the bed of the river five miles 
north-west of Manchester, and submitted them to Pro- 
fessor Weiss, of the Manchester University, who in his 
Report says: “The fact that they are on. such, stones 
or the rock bed in the Irwell and covered with its water 
during several months is clear indication that the water 


has -very little poisonous matter in it. I am sure the — 


oxygen is of very little importance in any of these cases.” 

The improvement is admitted by practically all the 
manufacturers, and is further evidenced by the con- 
tinually increasing use of the river water for manufactur- 


ing purposes, and by the great reduction and almost total 


cessation of complaints. 
At the present time a large paper mill, constructed 
on the most modern lines, is nearing completion, which 


will depend entirely on filtered river water for its supply. | 
It is situated on the River Roch near Bury, and the — 


river above has received effluents from sixty-nine manu- 
factories (twenty-nine wool, nineteen print or dye, seven 
bleach, four fellmongers, one paper, and nine miscel- 


laneous) in addition to effluents from ten sewage works ; 


having a dry weather flow of over five million gallons. 
At Salford, not far above the commencement of ‘the 
Manchester Ship Canal, a firm of dyers depend, to a 
considerable extent, on the water of the River -Irwell 
for their supply, although it has previously received 


effluents from. 250 factories and. twenty-eight sewage 


works. 


Of the 362 works in the watershed, 146 use, as their standards. 


source of supply, either partly or altogether, the water 
of the stream ‘on which the works is situated, after it 


has previously received effluents from manufactories or 


sewage works, f cot abe 
There will be great difficulty in fixing practical and 


acceptable ‘standards for manufacturing effluents. The 


Alteration of 


law. 


purification are 
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conditions both as regards quality and‘ quantity are so 


‘constantly varying (not only in different trades, but also 


in different works of the same trade), and the ability 
to construct efficient plants is so complicated by con- 
sideration of space available that, if a standard for a 
trade could be fixed, the exceptions would be so numerous 
as to resolve itself into the question of what means of 
“practicable and reasonably available.” 
This is the test which has to be applied under the existing 
Rivers Pollution Acts, and has resulted in a large measure 
of purification being achieved, and also allows of further 
progress in the future. 

A fixed standard would have to he a moderate one, 
and a manufacturer would feel that, having complied 
with it, he had done all that was required. It would 
consequently be a difficult and lengthy proceeding to 
increase the standard. In many cases better results 
have already been arrived at than ‘could be reasonably 


‘expected under a fixed standard. Fixed standards 


would increase and encourage dilution of the effluent, 
and a case of this kind can be dealt with on the present 
lines, but it is difficult to see how it could be provided 
against with fixed standards. 

There is not, in this watershed, any demand by the 
manufacturers for the fixing of a standard. 

Such good progress has been made under the existing 
law that it seems difficult to suggest any radical altera- 
tion as urgent, leaving out of consideration the question 
of admission to sewers. Power should, however, be 
given to Rivers Boards to institute proceedings for wilful 
misuse of an efficient plant without first obtaining the 
consent of the Local Government Board. 


DisPposAL OF TRADE EFFLUENTS WHEN NOT 
MIXED WITH SEWAGE. 


Mr. Frank Scudder, F.I.C., F.C.8., stated :— 


I am the chemical adviser to the Mersey and Irwell 
Joint-Committee, and I have been requested to appear 
here by the Mersey and Irwel! Joint-Committee to describe 
the chemical portion of the work which the Joint- ey 
mittee have been concerned with. ~ 

On July 12th, 1898, I gave evidence before you on the 
disposal of trade effluents when not mixed with sewage. 
(See Vol. IL., Evidence, p. 29, et seq.). 

Subsequent experience has fully confirmed the views 
that were then advanced as to the procedure that should 
be adopted by the Joint-Committee for the prevention 
of pollution of the streams by trade effluents, with the 
result that good progress has been maintained, and an 
improved condition of the streams brought about. The 
manufacturers have, on the whole, met the requirements 
of the Rivers Board in a most conciliatory manner. 
Not only have additional] works of purificaton been 
created, but those that have proved inefficient have been 
extended and improved, and what is still of greater 
importance, in my opinion, is the fact that the manu- 
facturers are fully alive to the advantages of recovering 
waste products, and of modelling their processes’ of 
manufacture so as to minimise the production’ of trade 
waste, and it is in this direction that we must look forward 
for much future advancement. 

The result of the work of the Joint-Committee has been 
a distinct gain to the manufacturer in many ways. Not 
only has there been an improvement in the condition of the 
streams enabling the manufacturer to use the water, 
but by adopting processes of recovery, and carefully 
attending to the details of the manufacturing processes 
much saving of raw materials has been effected. Again, 
the disposal of trade effluent other than into the streams 
is gaining ground rapidly, and many of the difficult 
problems that formerly confronted a Rivers Board are 


gradually disappearing. For instance, esparto liquor. 


from paper works can be kept out of the streams, and in 
the modern methods of mercerising cloth (an important 
industry), involving the use of caustic soda, there are 
several processes available for recovering the soda, and 
in instances where the installation of a recovery plant 
is too costly for the.advantages to be gained, there are 
simple and effectual contrivances for gaining economy 
‘of caustic soda, Agein, the sulphite liquor from the 
‘nanufacture of wood pulp is of a highly polluting character, 
and it is only:comparatively recently that active steps 
have. been taken to dispose of it by evaporation, and 
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that not until economy had been effected in the utilisation Mr, Hugh 
and recovery of the sulphurous acid, and the liquor brought Stowell, 
into a condition amenable to treatment. There is much 4-¥.1.C. E., 
work to be done by the trained chemist followed by the M and 

: ‘ ; r. Frank 
mechanical engineer in advancing such methods of trade Scudder, 
disposal, and in designing and carrying out economical 7 7 OFC. S, 
methods of working for minimising the production of 
trade waste. 26 Mar:, 1909. 

Three of the most important trades, producing trade 
effluents, that are carried on in the watershed of the 
Mersey and Irwell, are those of dyeing, calico printing, 
bleaching and finishing. About 59 -per cent. of the 
works contributing trade effluent to the streams are 
engaged:in the treatment of textile materials, and in these 
trades the volume of polluted water turned out is ‘an 
exceedingly large one. About 80 per cent. of the works 
engaged in these trades have efficient purification works 
in operation, and 20 per cent. have works constructéd, 
but not efficient. 

In dealing with this class of pollution we ask for the 
removal of the suspended solids, reduction of soluble 
organic matter, and of all soluble organic solids liable 
to settle out on standing. The effluent to be neutral.in 
character, and to be as free as possible from colouring 
matter. The chief organic polluting matters contained 
in this class of effluent, and, which are liable to putre- 
faction, are derived from the sizing materials used in 
weaving the yarn, and consist of starches, flour, gums, 
and fats. 

Starch is also employed in the print trade as a vehicle 
for carrying colour on to the cloth, and also in finishing, 
and contributes largely to pollution. These substances 
are to some extent destroyed during the various processes 
of manufacture, but, as a rule, there is a residuum left 
sufficient to cause fermentation in the effluent. Greater 
care is now exercised within the works to minimise the 
escape of starch, but there is still much room for improve- 
ment. 

The removal of colouring matter from the effluent is in 
special cases most difficult to accomplish. Where basic 
dyes are used no difficulty arises, but with some of the 
direct dyes where the dyeing baths cannot be exhausted 
highly coloured effluents are obtained, but the actual 
amount of colouring matter is very small. 

Another important industry in the watershed is that 
of the woollen trade. There are forty-four works under 
the jurisdiction of the Joint-Committee. Of these, 
thirty-six have efficient purification works in operation, 
and eight have inefficient plants. No difficulty has been 
experienced in dealing with this class of effluent. Pre- 
liminary treatment of the waste for the recovery of oil, 
followed by chemical treatment and settlement in tanks, 
and finally filtration through cinder beds renders the 
trade effluent clear and colourless, and free from suspended 
solids or liability to deposit solid matter on standing. 

As regards the paper-making trade, there are twenty- 
six works under the jurisdiction of the Joint-Committee. 
Of these, twenty have efficient purification works in 
operation, and six have inefficient works. Probably' in 
no other trade has there been so much ‘done in the direc- 
tion of recovering waste material, and in minimising the 
escape of solid matter in the effluent with a remunerative 
result to the manufacturer. As a rule, the purification 
of the trade effluent is not a difficult one, but in cases 
where certain raw materials are employed the trade 
waste is difficult to treat. For instance, where jute is 
used the kier liquors are of a highly polluting character, 
and cannot with a reasonable expenditure be rendered 
innocuous, by any chemical treatment. Coloured rags 
and: old ropeing also yields. a bad effluent difficult’ to 
purify by chemical treatment. Where pressure has been 
applied to direct the evaporation of such trade waste, 
the manufacturer has preferred to give up the use of 
such raw material. 








Waste Bleach Works.—There are only eight works 
engaged in this industry ‘under the jurisdiction of the 
Joint-Committee. Of these, two have erected. efficient. 
works of purification, and six have inefficient works. 
It is difficult to secure a satisfactory effluent from this 
trade waste owing to the high proportion of soluble 
organic matter in solution, depending upon the quality 
of ‘raw material employed, and on the processes used 
for the treatment of the raw material. A great deal of 
sludge is produced and more efficient ahaa ge is 
required than ‘is at present obtained. , 


K 2 


Mr, Hugh 
Stowell, 
A.M.ICE., 
and 
Mr. Frank 
Seudder, 


F.IC,E.GS. 
26 Mar., 1909. 








76 


Fellmongers and Tannery Works.—There are four works 
engaged in these industries under the jurisdiction of the 
Joint-Committee. Of these, one only has put down any 
substantial purification works, and three have inefficient 
works. The trade effluent is a most difficult one to 
purify, and the best method of disposal where available 
is to admit the trade waste into the sewers of the sanitary 
authorities after preliminary treatment with chemicals 
and settlement in tanks. The trade waste after septic 
action, and the removal of the suspended matter, can 
be discharged into the streams in this watershed without 
causing any serious deterioration of the water, and it 
has been observed in the case of the River Beal, which 
receives the effluents from four fellmongers, that the 
river is capable of maintaining a large proportion of 
dissolved oxygen in spite of the polluting character of 
the discharges from these works, and the standards 
which are applicable to sewage contamination have to 
be modified when judging the effects produced by this 
trade effluent. 


Breweries.—There are seven works under the jurisdic- 
tion of the Joint-Committee. They contribute, however, 
a very small volume of effluent to the streams. Three 
have constructed substantial purification works, and 
four have inefficient works. The trade effluent is difficult 
to satisfactorily purify owing to the liability of acid 
fermentation, and unless a large filtering area be provided, 
and worked carefully, impure effluents are obtained. 
The best method for disposal where available is to admit 
the trade waste into the sewers. 


Unclassified Works.—Irregular and small volumes of 
trade effluent are as a rule produced, and oa the whole 
these works do not materially contribute to the pollution 
of the streams, but they require constant inspection 
and supervision. 

The Joint-Committee, acting on the advice of Sir 
Henry Roscoe, their former scientific adviser, have always 
insisted on the manufacturer using the best practicable 
and reasonably available means for preventing pollution, 
and it has not been considered necessary or desirable to 
fix definite chemical standards. Each case of pollution 
is treated separately on its own merits. 

The legal powers conferred on the Joint-Committee 
by the Mersey and Irwell Joint-Committee Act, 1892, 
are, in my opinion, sufficient to deal with any question 
of pollution that may arise, and the experience gained 
during the past sixteen years in carrying out the work 
of the Joint-Committee confirms this view. I therefore, 
think that the law requires no amendment so far as the 
disposal of trade effluents into the streams is concerned. 
It is desirable, however, to extend the provisions of 
the Act, and undoubtedly similar requirements to those 
which are exacted in the Mersey and Irwell Watershed 
ought to be exacted all over the country. 


28502. Would it be possible to make a brief statement 
as regards each trade or kind of works which are 
found efficient ? Perhaps Mr. Scudder will answer it if 
there is any point he is familiar with ?—(Mr. Scudder.) 
I think Mr. Stowell has got that worked out, Sir. (Mr. 
Stowell.) I do not think I quite follow what you mean 
by the kind of works. 


28503. Well, for example, a dye works; what classes 
of dye works are efficient and what are not? What 
causes certain dye works to be efficient and others not 
to be efficient ?—I have classified the inefficient works ; 
perhaps it would be as well if I just referred to them. 


28504. Yes. Shall we begin with print works ?— 
With the print works. As regards print works, six are 
shown as inefficient, so that you may say the majority 
of the works are efficient. Of the six which are inefficient 
three ought shortly to be efficient as at present they have 
schemes in hand for improvement. Two of the inefficient 
works are works which I consider are on the border-line ; 
it is difficult to say that they are efficient, and it is rather 
difficult to say that they are altogether inefficient ; leaving 
only one works on which it is necessary to put pressure, 
so that you may say, as regards the print works the pro- 
bability is that soon they will be more or less efficient. 


28505. Now, does that mean that they settle their 
effluents ?—I have given you that, Sir. They all of 
them have tanks either for simple settlement, or precipita- 
tion and I have taken print works and dye works together. 
In 74 instances out of 132, they filter their tank effluent. 


MINUTES OF EVIDENCE § 


28506. What do they filter them through ?—Cinders. 
I do not think there is any case where there is anything 
but a cinder filter. 


28507. Are any efficient which do not filter ?—Oh, 
yes; you will see there are very few print works which. 
are inefficient. 


28508. Yes ?—I can give you the list dividing them 
up between print works and dye works. 


28509. How many, for example, of those which are 
classified as efficient, filter ?—That was just what I was 
getting, Sir. Seventeen of the efficient print works filter 
their tank effluent. 


28510. Supposing we take that as a case, why do the 
others not filter, and how does it come that their effluent 
is satisfactory without filtration ?—It depends on the 
work they are doing; the class of printing they are 
doing ; the class of their waste. I do not think in any 
of these cases where they filter that they have sufficient 
filtration, but the amount of solids in the wastes varies 
enormously. I think Mr. Scudder will give you evidence 
on that point. 


28511. Depending on the class of printing done ?— 
(Mr. Scudder.) Yes, Sir. 


28512. What sort of printing is done where they use 
alumina salts ?—Used as a precipitant ? 


28513. No; I mean what actually causes the pollution 
—colouring matter ?—No, Sir, soaps. (Mr. Stowell.) 
Gums and the thickenings. (Mr. Scudder.) And the 
thickenings used in the weaving of cloth. 


28514. Is there any alumina used to cause precipita- 
tion ?7—No, Sir, alumina is used, but there is not much 
alumina allowed to escape; the mixing of the bleach 
croft liquors with the dye waste, causes precipitation. 
Of course, the use of a filter is advantageous, because it 
is a safeguard against suspended matter escaping. 


28515. Are they streaming filters, or are they tank 
filters ?—Streaming. 


28516. I suppose there is no question of nitrification 
connected with them ?—No. 


28517. Nothing at all; they receive simply colouring 
solids ?—Colouring solids in suspension, and soluble 
matter liable to come into suspension. 


28518. Would it be possible to give the size of the tanks 
relative to the volume ?—(Mr. Stowell.) I can supply the 
Commission with the tank capacity of the various works 
and the approximate volume. The volume of waste is 
very difficult to get at; the manufacturers themselves 
in a great many cases do not know it, but we have gone 
into the volume of every works and got it as nearly as we 
could, and I can supply the Commission with a table 
showing the approximate amount of waste, the capacity 
of the tanks, and the area of the filters. 


28519. Would it be convenient to you to supply that ? 
—I can supply it. (Mr. Scudder.) You would not require 
the name of the firm ? 


28520. Oh, no ?—(Mr. Stowell.) I will give our official 
number to the firm, and I will supply a key giving the 
names and addresses of the firms, in case the officers 
of the Commission wish to make further inquiry. 


28521. Send us a statement not for publication ?—I 
will send you a statement not for publication. , 


28522. Because we might want to go and see the 
works ?—I will send you the names and addresses 
separately. 


28522. We could publish it if we want to ?—Yes, 
omitting names. 


28524. Have you any idea what you would consider 
efficient, and what compared to the total volume ?—I 
should give on that table the classification of the works, 
whether they were efficient or inefficient in our judgment ; 
the classification which has been adopted by the Joint- 
Committee. 


28525. Thank you. Then after this table comes the 
sentence: ‘‘ The question of the efficiency or otherwise 
of the purification at each works is reconsidered every 
year, and the decision is based on a general consideration 


ROYAL COMMISSION. ON SEWAGE DISPOSAL. ma iS 


of all the circumstances.”” When you decide what shall 
be a satisfactory effluent, do you take into consideration 
the size and the state of the stream ?—I take into con- 
sideration the effect on the stream, the reports cf my 
district inspectors, and any samples which have been 
submitted to Mr. Scudder for analysis. 


28526. Of the stream ?—No, of the effluent from the 
works, 


28527. Of the waste from the works ?—When I say 
I take into consideration the stream in our inspections, 
we take into consideration the bed of the stream below 
the works, but we do not consider the question of the 
purity or otherwise of the stream. 


28528. Have you a special standard for each work; 
I mean to say, a mental standard, or an idea in your own 
mind as to what each particular work shall conform to ? 
—(Mr. Scudder.) We know in our own mind, but, generally 
speaking, what we insist on is the removal of the solids 
in suspension, and a portion of the soluble matter in 
solution liable to settle out on standing. 


28529. Do you putitin figures ? Have you any number 
of parts per 100,000, or is it a sliding scale ?—Well, for 
instance, I do not condemn an effluent if it contains not 
more than three grains of suspended matter per gallon. 


28530. (Sir William Power.) That would be a filter 
effluent ?—That is the first standard that they have to 
comply with, the removal] of the suspended matter. If 
it is below 3 I do not report adversely to the Joint Com- 
mittee, because there are so many cases where it exceeds 
3, and where we are desirous of bringing the manufacturers 
down to the standard which I have in my own mind, and 
which I judge by. But you will find by the results, taking 
the calico print works and the dye works, that they can 
get well below that, or well within that standard of 3. 
After good filtration they can remove the whole of the 
suspended solids. Then we also desire the effluent to be 
neutral in character ; there shall not be any large amount 
of free alkali or any large amount of free acid. 


28531. (Chairman.) Then it comes to this, that if the 
works do not contain more than 3 grains per gallon you 
do not report them ?—I do not report them. 


28532. If they are much above that you try to induce 
them to bring the standard down to 3 ?—Yes, that is so. 
Our difficulty now after these years of work is dealing 
with works that have got only down to 10, and the diffi- 
culty of getting them below 10 grains ot solids in suspen- 
sion is very great. Those works which are now classified 
as unsatisfactory you will find contain about 10 grains 
of solids in suspension, which is too much. 


28533. (Sir William Power.) Do you not take account 
of putrescible organic matter in the refuse in the effluent ? 
—Oh, yes, that would count very much against it. 


28534. (Chairman.) That would count very much 
against it ?—If the effluent were liable to putrefaction 
other people would complain about it, and it would be 
found out. 


28535. But putrefaction does not occur in that kind 
of effluent ?—Not in print works refuse. It does not 
come in except in the case of fellmongers and tanners and 
people using organic substances, and in the case of bleach 
works where they employ cloth heavily sized. 


28536. (Sir William Power.) Then in effect you have 
another mental standard for them; you have something 
superadded to the suspended matter and the alkalinity 
and the acidity ?—Yes, but you will find the works which 
have purification tanks and are efficient works do not 
produce effluents liable to putrefaction as a rule; if they 
do there has been negligence with the plant. 


28537. (Mr. Stafford.) Do all the twenty-five works 
then come down to that standard of 3 grains ?—Yes, Sir. 
(Mr. Stowell.) They can come; they do not invariably 
do so. If a works has shown that it has purification 

plant capable of doing it, we call that an efficient works. 


28538. But as a matter of fact do they not ?—No, I 
should say they probably do not. (Mr. Scudder.) There 
are periods when the filters begin to get clogged; they 
want renewing or watching, and thatis the value of having 
the district inspectors. They know when the bed is put 
in operation, they know when it is likely to cause trouble. 


They go round, and by their infiuence they get these Jr. Hugh 
filters attended to. If we had no inspectors you would Stowell, 

get neglect, and then you would get a bad result. (Mr. 4.ULCE., 
Stowell.) This is largely a question of supervision ; it is We yee k 
somewhat difficult to get manufacturers to attend to their Sou air, i 


plant sufficiently. FIC. F.C.S. 


28539. You would not classify these twenty-three as 
efficient unless they came down to 3?—If they have 
proper plant which would enable them to bring it down 
to that standard they have efficient works, and any 
inefficiency is caused by carelessness or neglect. 
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28540. (Chairman.) You would not expect in the case 
of every trade to produce a harmless effluent ?—(Mr. 
Scudder.) Yes, Sir. 


28541. Then in the case of tanners and fellmongers it 
can ke done ?—It can be done, yes, Sir; it is simply a 
question of expense. 


28542. In that case you would use precipitants and 
ordinary filtration ?—And also a septic tank and con- 
tinuous filtration. You would treat it in the same way 
as sewage. 


28543. With the same results ?—With the same results, 
yes; and there you apply the same standard. 


28544, Would you get fellmongers and tanners to go 
to that expense 7?—Of course, it is a costly process. 


28545. Could you get them to do it ?—(Mr. Stowell.) 
We are trying to. (Mr. Scudder.) They have filters, but 
the filters are not worked on biological lines; that.is to 
say, they do not regard them as biological filters, they 
only act as mere strainers; but we are inducing the 
fellmongers now to put down proper biological filters. 


28546. (Mr. Stafford.) You say in seventeen out of 
twenty-five works there are filters, but with regard to the 
other works, with regard to the pollution, I do not quite 
understand how it is that they are classified as efficient 
when they have got no system of filtration whatever ?— 
They are not classified as efficient, they are inefficient 
works, 


28547. I know; you say seventeen out of twenty-five 
works have filters, leaving eight which have no filters ?— 
(Mr. Stowell.) The probability is that those works are 
works in which in the waste there is not a large amount 
of suspended matter to start with, and that suspended 
matter can be readily settled out without the necessity 
of filtration. 


28548. Without any filtration ?—Without any filtra- 
tion. Personally, I should prefer to have filters at every 
works after tank treatment, because it is a very good 
indication to the inspector, as he goes round, how the 
tanks have been worked. If he has to pass all his tank 
effluent through a filter, he will very soon find out whether 
these tanks are filled with sludge and an exceptional 
amount of suspended matter is going over into the filter. 
In those works which are classified as cfficient and which 
have no filters, the waste does not necessitate the pro- 
vision of filters. 


28549. The settlement is sufficient ?—They can settle 
out without the provision of filters, 


28550. (Chairman.) May I ask another question in. 
connection with that ? You say it is possible to purify 
effluents from works belonging to fellmongers and tanners.. 
Of course we grant that, but is it economical ; does it put 
too heavy a tax on the trade ?—(Mr. Scudder.) No, Sir. 


28551. It does not ?—No, Sir. 


28552. Of course, what you recover is worthless ; 
there is no value in fellmongers’ and tanners’ refuse ?— 
It is worthless. 


28553. But it does not put too heavy a tax on the 
trade ? They e:n do it ?—They can do it. 


28554. Mr. Willis suggests, how do you know that. ' 
they can ?—I know they have erected very large tanks 
but it does not affect their trade. Their trade is still 
prosperous, and they have put down filters, and renewed 
those filters, and spent a great deal more money which 
would have. been better spent on constructing biological 


’ filters. A thousand pounds spent on a properly constructed 


filter would probably meet all requirements and such an 
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expense would not affect any fell-monger in a large 
way of business. 


28555. (Mr. Stafford.) How do you arrive at 3 grains 
ot solids as being sufficient purification ? Are you satis- 
fied there would ke no loss in the stream ?—We have 
always worked on that, that we have to adopt the .best 
practical and reasonably available means of purifying 
the waste. 


28556. And you are satisfied that will do so ?—I would 
like to see an effluent with no suspended matter; I 
would like to see a clear brilliant stream. (Mr. Stowell.) 
When we get down to 3, we can then try to get it down 
lower. 


28557. You donot yourself think it quite sufficient ?— 
As a step at present we hope to get them down to 3. 


28558. (Chairman.) The best practicable means ?— 
That is so; I should not say when we get them down 
to 3 we will be satisfied and sit down. 


28559. (Mr. Stafford.) If 3 were sufficient you would 


not ask them to go further ?—When we get.them down 


to 3 the rivers will be so much improved that then we 
would want them to go more than 3. 


28560. You would not ask them to do more than was 
necessary ?—Not more than was necessary. 


28561. And if you get them down to 3 it is all you 
want ?—No. 


28562. (Chairman.) Oh, it is not all you want ?—No. 


28563. It is a reasonable measure ?—It is at present. 
(Mr. Scudder.) A large quantity of material is carried by 
the streams into the Ship Canal which acts as a large 
tank accumulating mud deposit and the Canal Company 
are constantly drawing our attention to these deposits. 


28564. (Mr. Stafford.) So you think if you had them 
all down to 3 parts you would still have a nuisance ?— 
I would not say we should still have a nuisance, but 
it would entail further cost in dredging. I do not think 
there would be a public nuisance or the creation of»a 
smell, but they ought to be compelled to put in as little 
solids as possible to avoid dredging in the canal. 


28565. (Chatirman.) We have been informed by Dr. 
Wilson and Mr. Halliwell that some trades—the paper 
trade—turn out such enormous volumes of effluent, that the 
practicability of purifying these very large quantities 
has not been proved. Have you any experience of that 
sort ?—I have not met that. I-know a great many 
paper works in the country, and I have never come across 
a paper works yet that cannot turn out a satisfactory 
effluent, and do it continuously. 


28566. That is your experience ?—Yes. 
you illustrations of some of the largest paper works in 
the country where they have sufficient plant, and they are 
constantly turning out a good effluent. Of course, in 
regard to paper works—taking a paper works using wood 
pulp—that is a very simple matter to deal with. Where 
you have jute and old rags to deal with you get solid 
matters there, and they have to have precipitation to re- 
move the soluble organic matter, and filtration. 


28567. As regards the filtration of the water before 
discharge into the river, what is to determine the use of 


the river in this way ? I suppose that the works being on ° 


the river, the water has been taken trom the river, and 
they have naturally turned their refuse into the river. 
But in such cases would sewers not be possible ? Is it 
the fact that because sewers are not available the river 
is used ?—Just so. If you take water from the river for 
an industrial process you must return it back into the 
river. (Mr. Stowell.) The works below want that water 
again after you have used it. (Mr. Scudder.) If a man 
has a well then he can apply to the local authority, and 
he stands a very good chance of being taken into the 
sewers of that local authority. 


28568. It is not because access to the sewers is refused ? 
—Oh,no. Take the case of a manufacturer in Manchester, 
if the authorities find he is taking water from them they 
take his refuse into the sewers. 


28569. It comes to this, that there is an obligation to 


return the water to the river ?—That is so. ~ 


I could give 


MINUTES OF EVIDENCE: 


28570. Supposing that is so, does it operate in whole 
or in part in inducing manufacturers not to turn their 
effluents into the sewers ?—To create manufacturing 
sewers. 


28571. There may be sewers which are suitable, but 
they are not utilised, because it is absolutely necessary 
to return the water to the river ?—Oh, that is so, Sir, yes. 


28572. Then has this discouraged the provision of 
sewers ?—Yes, Sir. In the summer months there is a 
great deal of worry and anxiety in the Mersey and Irwell 
Watershed owing to the want of water ; the manufacturers 
will take dirty water in those months rather than go 
without. 


28573. Is this obligation satisfied if the water ~be 
returned to the stream at any point, or must it be returned 
immediately below the works ?—No; at any point 
agreed upon by the riparian owner below. For instance, 
supposing you have one works situated there (indicating), 
and another works situated there (indicating), and this 
man thinks this man is doing him a slight damage, he may 
say: “I will take my effluent and pass it immediately 
after.” There are many instances of that being done. ' 


28574. Below ?—Below. 


28575. That is done ?—I know many instances where 
that is done to satisfy litigation. 


28576-77. Now, passing on to the next page, under the 
note ‘‘ General,” you state that the object aimed at, up 
to the present, has been the elimination of suspended 
solids, and such solids in solution as are liable to settle 
out after short periods of rest. If that is done it’ is 
sufficient to prevent injury to the river ?—In my opinion 
it is, Sir. 

28578. Is there any radical difference in the kind of 
bleach works ‘in which filtration is necessary ? I should 
have thought all bleach works were pretty much the same 
as regards the method of treatment ?—It depends on the 
quality of the cloth they are bleaching. 


28579. Does it ?—Oh, yes. Take calico printing. 
Calico printers use a very light cloth. It is not loaded 
with size and materials, and china clay and magnesium 
salts ; in the calico print trade they use a very light cloth. 
When you come to pure bleachers there you get cloth 
heavily-sized. 


28580. That is washed out ?—That is washed out; 
you have to wash it out. (Mr. Stowell.) I should say 
there is no trade where the waste varies so much as the 
bleachers. (Mr. Scudder.) In the old process of bleaching 
they used to steep the cloth in water, and allow it to 
ferment in order to destroy the starches. Now they have 
kiers, and treat the cloth with lime end soda, ard vice 
versa, preceding the bleaching process. I should also like 
to add on this point that great improvement has taken 
place with regard to the sizing of cotton goods. There 
is a great diminution in the amount of size and filling 
material used at present compared with what uscd to be 
the case when it was in the hands of men who worked 
by rule of thumb. Now it is done scientifically, ard we 
find the cloth much lighter than it used to be. 


28581. Was it not considered a somewhat. dishonest 
practice, to put size in to increase the weight, especially 
of wool? I know that loading of cloth is complained 
of ?—In the trade they sell a 60-lb. cloth, and take out 
all the filling so it is a 20-lb. cloth when it is finished, 
and then they put the 40 lbs. back again before it goes 
out. ; 


28582. Why is that done ?—(Mr. Stowell.) That is not 
dishonesty. (Mr. Scudder.) They say it is not fraud. 
This is asked for. If they did not do that it would have 
no wear. They do not wash it, it is put on and worn until 
discarded. 


28583. Yes; one cannot account for taste in that 
respect. Then in these cases what sort of precipitants 
are used ?—(Mr. Scudder.) There are really only two main 
precipitants, lime and copperas, and alumino ferrie. 


28584. Lime and copperas, and alumino ferric ?— 
Yes. Where the tanks are large they use alumina ferric, 
and in other cases lime and copperas. ‘Lime and copperas 
give you as a rule a larger amount of sludge to deal with 
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than alumina, but you will find invariably. in all the calico 
print works they use alumina, ferric. . 


28585. Then as regards the woollen trade, the recovery 
of soap you say is nearly universal ?—Yes. 


28586. It is remunerative, is it not ?—Yes. 


28587. If it is remunerative, why is it not entirely 
universal? Is it that it has not penetrated some of the 
manufacturers that it pays to recover it ?—I think that 
is ‘so. 


28588. Is the knowl2dge that it pays spreading rapidly ? 
—I am afraid it is not making rapid progress because 
in districts where the wool works are situated they get 
into the sewers, and by paying a definite sum of money 
they can let their crude waste direct into the sewer. 
That is a loss of valuable material. It is a question 
whether it will ever be recovered at the sewage outfall 
works at a remunerative price. After it has mixed with 
the sewage it is expensive and a great deal of trouble. 
But with regard to the wool-scouring industry I think 
all the manufacturers should be compelled to recover their 
grease before it goes into the sewer. 


28589. You think a recommendation to that effect 
should be made ?—(Mr, Stowell.) Yes. Whether it pay 
or not, Sir, they should be made to recover their grease 
asa preliminary. (Mr. Scudder.) In fact, if you go closely 
into the question you will find there ought not to be any 
polluting liquid from a wool works ; they ought to recover 
the grease and the potash salts, and so on. 


28590. Mr. Willis reminds me that at Bradford the 
Corporation prefer to have the grease and everything 
taken into their sewers ?—You can go to Bradford and 
see for yourselves and see if the treatment is satisfactory. 
They get a price, but not so much as if the grease were 
recovered. before mixture with the sewage. — It is true that 
they get sufficient money tor the recovered grease to pay 
for the cost of treating it chemically, but there is an 
additional burden of expense to be borne in the subsequent 
process ot filtration. 


28591. You say: ‘A register is kept giving approxi- 
mately the amount of trade waste (where ascertainable), 
at each works in the watershed, together with the method 
of treatment.”’ Could you give us a copy of that ?—(Mr 
Stowell). That was the register I proposed to send you of 
all the works. 


28592. I think you have already answered ‘a question 
which is here—are the rivers now as pure as they need be 
for manufacturing rivers; you say no ?—(Mr. Scudder). 
No. 


28593. They could always be improved; at least they 
might be improved considerably ?—(Mr. Stowell). Yes. 


28594, And it simply means reducing the total amount 
of suspended matter and dissolved matter ? — (Mr. 
Scudder). Many of our.manufacturers who have to go to 
the river for the water supply have to filter ; calico printers 
al] those men have to filter the river water, and that is one 
reason why. it is so essential to get. the suspended matter 
removed, because they are able to tell us whether the river 
is improving or not by the amount of suspended solids 
which accumulate in their. mechanical] filter, because the 
water they use for manufacturing purposes is filtered 
through mechanical filters of sand and so on—rapid 
filtering filters. 


28595. Then you speak of standards, but I think we 
have discussed that point sufficiently. You have mental 
standards which you adjust as time goes on ?—Yes, sir. 


28596. And you do not think that it would be unfair 
to a manufacturer to feel that he never reaches finality ?— 
Well, it is a limit of impurity that we set, not a standard. 


28597. I suppose it greatly-depends on the common 
sense and tact of the inspector not pressing the manu- 
tacturer too much at any one time ?—That is so. 
(Mr. Stowell). Working gradually we have had no difficulty ; 
in fact I may say we have had no request for the fixing 
of a standard. I have only been two years in my present 
position, but I have not been asked by a single manu- 
facturer: ‘‘ What is your standard ; what do you require 
us to do.” 


28598. He does not feel after he has put up works that he 
may be asked to take them down and do something 
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better ?—(Mr. :Scudder.)'No. When they first started 
they had only tanks ; very few of the manufacturers had 
filters. Then we advised them to have filtration to 
check any small amount of suspended matter. It is 
additional work. I do not think in the whole of our 
watershed they have had to reconstruct. 


28599. Then one or two detailed questions. In paper 
works, the cost of destroying the sulphite is very great, is 
it not ?—(Mr. Stowell.) Yes, very great. 


28600. And I suppose the refuse is no use afterwards ?— 
(Mr. Scudder.). It will-be in time. It has been proposed 
to be used:for several things and it is a question of finding 
a market for the ordinary recovered solids. It has been 
used for stopping the dust on: roads and it is used for 
glazing paper. Now.they are trying experiments in glaz- 
ing paper. I heard of a man who was going to try a lot 
in coal pits for keeping down the dust in mines. (Mr. 
Stowell.) It is not a waste material which need be tipped. 
It hes some value. 


28601. One other point as regards elimination from 
the river; of course, it is not an offence, but you say it 
spoils the appearance of the stream. What is the stand- 
ard for that; have you any impression what the colour 
ought to be ?—(Mr. Scudder.) If we suspend.a piece of 
wool in the effluent it ought not to discolour it. 


28602. Is that your present standard ?—(Mr. Stowell.) 
If the inspector goes round and dips a piece of fabric into 
the effluent and if it distinctly dyes it, it is not innocuous ; 
if the handkerchief is not affected it is taken as innocuous. 


28603. It would, of course, be possible to precipitate 
many of these colouring matters ?—(Mr. Scudder). Yes. 


28604. Is there any tendency to do that ?—Oh yes, 


they all try. They do remove the colour to a large » 


extent. We are not troubled with colour. If we are, 
we know the manufacturer has solids in suspension. - If 
he removes the solids in suspension the colours drop down 
to a minimum, except in the case of special dyes. The 
azo dyes are very difficult to deal with. After being sub- 
jected to precipitants the effluent is of a brown colour 
mostly, but it soon assimilated in the waters of the stream. 


28605. I suppose that recovered dyes, except in the case 
of indigo, are of no use ?—Only indigo recovery. In 
some of the large works bi-chromate of potash is recovered. 
In some of the large works of course, great progress has 
been made in the application of colouring matter to 
fibres. Within the last five years we have had baths 
which can exhaust the whole of the colour without losing 
brilliancy in the finished goods. 


28606. (Mr. Stafford.) I would like to ask about these- 
dye works. There are seventy-nine efficient classified 
under “ A.’”, and eighteen inefficient classified under: 
“ B.” ?—(Mr. Stowell.) Yes. 


28607. Why should certain work be said to be in-’ 


efficient ?—I have got an analysis here similar to the one 
I gave as regards print works. As regards five of those 
works out of the eighteen the space is limited and we 
have not, up to the present, pressed them to put down 
further works. 
efficiency of mechanical filtration we shall in the future. 


28608. It is a question of room ?—It is a question of 
room. Four have schemes in hand for improvement. 
Three of them are again doubtful. I am unable to say 
definitely whether they are efficient or inefficient. In 
some cases we cannot obtain a sample of effluent. Two 
more are only inefficient when the pump breaks down, but 
they have been put on the inefficient list because their 
pumping arrangements are not quite satisfactory. 


28609. There is no great difficulty in getting efficiency 
in these dye works ?—No, no great difficulty whatever. 


28610. Is there any great difficulty in connection with 
bleach works? You have sixty-seven efficient and 
fourteen not efficient ?—There will be a great alteration 
in that trade. A large number of the bleach works in 
our watershed are in the Bleachers’ Association, and there 
is a considerable amount of reconstruction and redistribu- 
tion of work, and out of the fourteen bleach works which 
are at present inefficient eight have schemes for improve- 
ment which have been promised and which are on paper, 


The probability is that with the greater’ 


Mr. Hugh 
Stowell, 
A M.ICE.; 
and 
Mr. Frank 
Seudder, 


F-LC.F.C.S8. 
26 Mar., 1909. 


Mr. Hugh 
Stowell, 
AMICE., 
and 
Mr. Frank 
Scudder, 


FT C.,F.C.S. 
26 Mar., 1909. 





80 MINUTES OF 


and are s‘mply standirg over till this redistributicn and 
reorganisation has taken place. 


28611. What constitutes inefficiency in connection with 
bleach works effluent ? Is it the kier liquid being so strongly 
alkaline ? What do you insist upon there? Do you 
insist upon a neutral liquid being discharged into the 
stream ?—(Mr. Scudder.) Yes. 


28612. You do in all cases ?—In all cases, yes, because 
they can all produce neutral liquid if they will only blend 
the liquids from the different processes, the lime kiers, 
with the souring liquids; you have the alkali in the 
beginning of the process, and the finishing process is acid. 
Those works that are classified as unsatisfactory are 
works breaking the standard occasionally ; for instance, 
the discharge of kier liquor untreated. 


28613. That is the reascn they are not efficient ?— 
Theat is why they are not efficient ; for want of proper 
methods of mixing the various liquids prior to treatment 
in tanks, 


28614. You say there is no difficulty ?—There is no 
dificulty if they will only put down a few tanks; it is 
drawing the kiers direct off in the stream which is injurious. 


28615. Do all those sixty-seven bleach works that you 
classify as efficient discharge a neutral effluent ?—Yes, 
Sir. 

28616. You insist upon that ?—Yes. (Mr. Stowell.) 
They can and ought to discharge a neutral effluent. (Mr. 
Scudder.) We used to say we ought not to have any free 
chlorine in the effluent in the early days of our work. It 
is now a most difficult thing to find a trace of any tree 
chlorine going away in any effluent. 


28617. Do I understand with regard to the 275 works 
Wassified as efficient under ‘‘ A,” that in all those cases 
you have got a neutral effluent, and you have got also 
your own mental standard of three parts of solids ?— 
The purification works are such as we agree will produce 
a satisfactory effluent and comply with our standards. 


28618. They have works which are capable of doing 
that ?—Yes, Sir. 


28619. And they do it as a rule ?—As a rule. 


28620. Subject to all you have already said in regard 
to a certain amount of chlorine and alkali ?—Yes, Sir. 


28621. Is there any other point you would like to bring 
before us ?—(Mr. Stowell.) I do not think I have any 
other point, Sir. 


28622. Coming to paper works, there are six not 
efficient bere. I think Mr. Scudder said it was quite 
easy to make paper works produce an efficient effluent ? 
—(Mr. Scudder.) That is so. 


28623. Why should these six not be efficient ?—(Mr. | 
Stowell.) Well, Sir, out of the six, three have at present 
works in hand that will probably make them efficient. 
That is half. One has limited space; I have not been 
able to suggest how they could extend; and one other 
has works where the sulphite liquor is evaporated, and 
which, although greatly improved, one cannot say is 
efficient yet. There is one which has comparatively 
recently increased the amount of work, and must improve. 


28624. What standards do you apply to these paper 
works ?-—(Mr. Scudder.) The same standards. 


28625. Paper works are works in which you could get 
a higher standard if you liked to press them ?—Yes. 


28626. You say it is a very easy thing for paper works 
to purify their discharges ?—Yes. (Mr. Stowell.) It is 
of course economical for a paper manufacturer to get his 
pulp out, his fibre; if the paper manufacturer turns it 
into the stream it is a loss to him. 


28627. There is a great deal of discolouration in paper — 


works, is there not ?—-(Mr. Scudder.) Yes, when a 
particular material is used; jute causes discolouration 
of the stream. They use precipitation followed by 
filtration. The bulk of the material used in paper works 
now is wood pulp, and they recover the whole of that. 


28628. Do they then discharge a fairly clear liquid ?— 
A very clear liquid from wood pulp works. 


28629. From a paper works ?—From a paper works, yes. 


EVIDENCE : 


28630. They do a certain amount of paper staining ; 
but what occurs in ordinary paper works ?—( Mr. Scudder.) 
Not in our watershed, but in other parts of the country 
they use an amount of esparto grass, which produces a 
reddish brown liquid and where they only use a small 
amount of esparto they contend it does not pay them to 
recover the soda, but in all the larger works where they 
use a large amount of esparto, then the soda is evaporated, 
and the manufacturer evaporates the whole of the liquor, 
the kier liquor plus three washings, so that you have 
practically a discoloured effluent, and that is a great 
advantage, 


28631. Is not that a very expensive process ?—Yes, 
it is; it costs mcney to work, but we cons‘der it is a cost 
they ought to go in for. 


28632. (Chairman.) But does not the value of the 
recovered soda recoup them for their outlay ?—It depends 
on the market price of soda; it does not pay them very 
well. ' 


28633. But at all events they do not lose much ?— 
They do not lose much. (Mr. Stowell.) As a rule they 
do not lose much. It about balances, taking one year 
with another ; the cost of the evaporation and the amount 
recovered. (Mr. Scudder.) And the paper makers will 
admit freely that all that they recover from the appli- 
ances which they have introduced into their works has 
paid them to do it. In the case of wood pulp works, 
formerly we had effluents with 60 to 70 grains of solics 
in suspension mainly wood pulp; now there is scarcely 
any fibre allowed to escape. 


28634. (Mr. Stafford.) Do they acknowledge that ?— 
Oh yes, Sir, they acknowledge that. It is a business 
in which you get advances made by the expenditure 
of sums of money. By putting £200 of recovery plant 
down you would get a cecided improvement. Very well, 
they did it ; they put down filter presses, and all sorts of 
save-alls inside their works. There is no organised purifi- 
cation plant. The thing is to avoid the producticn of 
the waste effluent. If you go round some of these paper 
works that have put recovery plants down, you will find 
that they recover the fibre and that it is profitable to do so. - 


28635. (Chairman.) Do the inspectors help the manu- 
facturer in telling him about processes used by other 
manufacturers ?—Oh, no. 


28636. They find it out for themselves ?—They find 
it out for themselves. 


28637. In urging your case, do you not say to 9 manu- 
facturer: ‘‘ Well, Mr. So-and-so up there manages to 
recover his pulp’? ?—No, not without permission. I 
never disclose to another man what I see on a comfetitor’s - 
premises unless it is common knowledge, but I suggest 
the desirability that he should consider a certain thing 
and be able to do it himself. He knows as a rule that 
there are two or three suppliers of machinery and ap- 
paratus. He has his own choice. We are in that happy 
position now. When the first filter came out we were © 
bound by that one engineer’s plant. The manufacturer 
said: ‘‘ We cannot take on a patented appliance like 
that.” Now we have not tosay: “ Take that particular 
thing’; we say there are a variety of appliances on the 
market, and they can choose for themselves. Ard it is 
the same with purification plant. He can have different — 
forms of plant for purification and for recovering. In fact 
there is a great deal more to be done now by preventing 
the formation of polluting liquid, and it is to that we must ~ 
look in the future. That is our future salvation for 
further improving the conditions of the streams. 


28638. And it is gradually penetrating the mind of © 
the manufacturer that it pays to do it on the whole ?— © 
Yes. 


28639. And not only that, but it saves them a great > 
deal of trouble ?—Take calico printers—those who are © 
eminent in their trade. They calculate in their cost sheets » 
and their estimates the cost of treating their trade waste. 
We can fairly predict for next year what sort of dyes will | 


_ be used in our watershed different from what we have had 


before, and we know from the scientific departments 
how these dyes will work. There are difficulties in the 
introduction of new colouring matters ; the dye may not 
be quite exhausted. Those in the trade know the whole | 
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thing, and of the liability to variation so far as colour is 
concerned. 


28640. They know what is going to happen ?—Yes. 


28641. Do you really suggest that there is no problem 
in Lancashire of trade waste? That the problem has 
been solved ; that there need be no difficulty in disposing 
of trade waste ?—From a Conservancy point of view. 
Of course, I admit there are many interesting problems 
to be yet solved. There is plenty of scope for the technical 
chemist. For instance, take the effluent from a galvanis- 
ing works. At present we are in this position; we say 
we will not permit that in the stream. If a man comes 
and says: “‘I will give you a guarantee never to put any 
more into the stream,” then we are satisfied; that is 
all right. Now, he has either to evaporate it down, 
or treat it in such a way that no effluent goes into the 
stream. There are various methods available for treat- 
ment but science has not been exhausted and there is of 
course plenty of room for new and better methods of 
treatment, and this observation applies to all forms of 
trade waste. 


28642. Individually, as to how to dispose of effluents, 
but on the broad lines on which the Commission has to 
enquire how to purify streams from the excess of trade 
effluents, you would say there is nothing more to be said 
about it; that is done ?—It is done, and there are ways 
and means known. 


28643. (Mr. Stafford.) There is no hardship on the 
manufacturers to ask them to come up to your standard ? 


—No. 
28644. You think not ?—I think not. 


28645. Would manufacturers agree with you there ?— 
(Mr. Stowell.) I think so, sir. I think the manufacturers 
are more and more recognising that what the Joint-Com- 
mittee are doing they are doing for their benefit. They 
are more and more using the river water and finding the 
advantage of being able to get a cheap supply of water. 


28646. And in pressing them to do these things, to 
comply with the standards, you are not driving trade out 
by putting undue restrictions on your manufacturers ?— 
Not the slightest. (Mr. Scudder.) No manufacturer 
could come and say we have pressed him unduly in any 
shape or form, or that he has been a loser by what he 
has had to do, or that it has affected him in trade. Some 
of the best manufacturers with the finest works will be 
found coming here and saying they never regret the 
day we came upon them, and made them do this. I 
could give you an instance of a case of one of the largest 
dye works in Lancashire. There was a dispute with 
regard to river pollution, and they asked me to go down 
and report upon it. I had to go accompanied by the 
solicitor on each side. This was the case of a large dye 
works where the effluent was going into the river in a 
very polluted condition. I took my pocket handkerchief 
and dipped it into the effluent, and withdrew it deeply 
dyed. I cut it in halves and gave each lawyer a piece, 
remarking: “ That is all I want to do,” and went away 
home. One of the lawyers said that the manufacturer 
had given instructions to spend any money in defending 
the case. Of course, there was no defence to that class 
of pollution. The manufacturer then found out that his 
managers had not been doing their duty, and he found he 
was losing hundreds of pounds a year. He only had to 
reorganise the working of the colour shop and put a stop 
to the wasteful production of colouring matters which the 
men discharged into the stream. The colour mixing was 
at fault. 


28647-51. Are all these trades in a very flourishing 
condition at the present moment ?—Oh, no. (Mr. Stowell.) 
Quite the reverse at the present moment. 


28652. (Chairman.) I notice nothing is said about tar 
works, or anything of that sort. Do they not occur in 
your district 7—We have not a single one discharging 
into the rivers. 


28653. Do they dispose of their refuse otherwise ?— 
(Mr. Scudder.) They all go into the sewers. 


28654. I presume they do not take water from any 
river ?—No. 


6225. 


28655. Consequently they are not obliged to return Mr. Hugh 
anything ?—The tar works are mostly municipal, and — Stowell, 


belong to the authorities, and they turn all their crude 4.7 “pal 
ane 


liquors into the sewers. ME Prank 
28656. Any coke ovens for example ?—There are no _, Scudder, 


coke ovens in our watershed ; you have to go to Yorkshire P. PGGRE. s. 
for those. 26 Mar., 1909. 


28657. Dr. McGowan wants me to ask one or two 
questions. One is in Mr. Scudder’s Evidence. Referring 
to waste bleach works he states: “It is difficult 
to secure a satisfactory effluent from this trade waste 
owing to the high proportion of soluble organic matter 
in solution depending upon the quantity of raw material 
employed and on the processes used for the treat- 
mentjof the raw material.” What is the nature of 
that soluble organic matter. Is that what you referred 
to before, size material ?—No. The manufacturers have 
been recovering the oil that is in the waste. There is 
always some fatty acids left behind in the effluents ac- 
companied by secondary products and further purifica- 
tion is difficult to secure. Fortunately there are only a 
few anc they are very small works, but it is a very difficult 
waste to treat. 





28653. Oil is not easily dealt with, I suppose. Is it 
simply ordinary oil, which you cannot get out ?—You 
cannot get it out completely. 


28659. Then a little further down you refer to fell- 
mongers and tannery works, and to septic tanks being 
used, then you say the liquor from the septic tanks 
can be discharged into the streams in this watershed 
without causing any serious deterioration of the water, 
and that the River Beal can maintain a large proportion 
of dissolved oxygen in spite of the polluting character 
of the discharges from these works. Well, it is not usual 
to discharge the liquor from septic tanks into a stream 
without filtration, is it ?—No, Sir. 


28660. Is it because there is not enough of it to do any 
harm ? What is the reason that you suggest that in this 
particular case the septic tank liquor can be discharged 
into the stream ?—Well, there is not enough of it. 


28661. The stream is so oxygenated that it makes no 
difference ?—Yes, it makes no difference. 


28662. Have you made any experiments to show that 
septic tank treatment in the case of fellmonger’s refuse 
is preferable to any other form of tank treatment ?— 
No, Sir. 


28663. Is septic tank treatment always adopted ?— 
Personally, I should prefer chemical precipitation followed 
by bacterial filters for the simple reason you must get 
rid of your sludge rapidly to avoid a nuisance. Now, 
one of the largest fellmongers in our watershed some 
years ago constructed very large precipitation works ; 
so large that he had a difficulty in cleansing them. As 
soon as ever he neglected those tanks solids accumulated 
and their contents became septic. He did not originally 
start off with the idea of making them septic tanks, but 
the sludge accumulated so much and was not removed 
that they became septic tanks, and decomposition took 
place in these tanks and it created round the place an 
awful stench. The effluent stank when it went into the 
River Beal, but the River Beal is so oxygenated that it 
is capable of dealing with it. But if I had my way I 
would insist upon precipitation with constant removal 
of the accumulated solid matter and then filtration. 


28664. Have you any idea of suggesting that he might 
use filters with his septic tanks ?—This firm is appearing 
before our Joint-Committee next Tuesday, when we 
shall press bim to give an undertaking to carry out efficient 
filtration works, 


28665. (Mr. Stafford.) Just one question. In the last 
paragraph of Mr. Stowell’s precis, under the heading 
*‘ alteration of the law,” you say: “Such good progress 
has been made under the existing law that it seems 
difficult to suggest any radical alteration as urgent” 7— 
(Mr. Stowell.) Yes. 


28666. Well, I take it that merely applies to your own 
rivers; you are not making a general statement with 
regard to the rivers of England ?—It is a statement which 
applies only to our owa watershed. 
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28667. You can quite see that there may be a necessity 
for an alteration of the law in connection with other 
rivers which are not in such a happy position as yours ? 
—That is only a suggestion with regard to our rivers. 
(Mr. Scudder.) Working under the Act of 1901; that 
Act we say would be sufficient. 


28668. That Act would be sufficient for the whole 
country ?—It is sufficient for the Mersey ana Irwell 
Joint-Committee, and I think it would be sufficient for 
the whole country. 


28669. (Chairman.) Is there any work or works which 
you think that the Sewage Commission ought to visit, 
from this point of view ? We do not want to see satis- 
factory works. If they are satisfactory it is no business 
of ours; do you think there is anything we might see 
in the Mersey and Irwell District which requires improve- 
ment, which it would be of use for the Commission to 
visit ?—You might go and see the fellmonger, Mr. Clegg. 


28670. At Rochdale ?—At Rochdale. That is a good 
case where we want improvement. I think he will do 
it. If not, we shall have to go for a Local Government 
Board Inquiry, but as a rule we do not find a Local 
Government Board Inquiry necessary ; they do it. (Mr. 
Stowell.) I would suggest visiting the paper works where 
the sulphite liquor is treated by evaporation. 


28671. But it does not cause a pollution; it is satis- 
factory ?—As long as the evaporators are at work, 
but there is an enormous outlay on the tubes, the tubes 
are eaten away constantly. 


28672. They are copper tubes, I presume ?—Copper 
tubes. There is a large cost to the manufacturer at the 
present time for renewing his condensers, and he has 
spent a large sum on those condensers. (Mr. Scudder.) 
You must also remember that fifteen years ago the loss’ of 
sulphurous acid came into percentages, the loss of sul- 
phurous acid is now ‘1. That is to the advantage of 
the manufacturer; he solved that problem. For in- 
stance, if he turned out liquors containing definite amounts 
of sulphurous acid it would have been a very difficult 
thing to evaporate that liquor, but by improving his 
processes he has reduced the amount of sulphurous acid 
to ‘1 per cent. He then directed his attention to the 
recovery of this liquor, and went to one of the prominent 
suppliers of machinery for evaporating, and they made 
an apparatus, which unfortunately was made of metal 
on which the liquor acted, so they had to replace all the 
internal tubes with tin, so that he had a double expendi- 
ture, and the whole cost has probably run into thousands 
of pounds. Now his future is to look forward to make 
this into a profitable material to recover the cost. It is 
a progressive work which has been going on for twenty 
years under scientific supervision. It formerly went 
into our streams, and polluted those streams very badly 
for miles down. 


28673. Are there any fish in the Mersey and Irwell ? 
—No. (Mr. Stowell.) In the tributaries of the streams 
there are, but not in our main streams. 


28674. It would be impossible for fish to survive at 
present ?—(Mr. Scudder.) Impossible ; there is so much 
sludge. 


28675. It is conceivable if purification was a little further 
advanced, they might come back ?—(Mr. Stowell.) The 
fish are coming back gradually; they have come back to 
within a mile of the Rochdale Town Hall. And certain 
up-country streams which have works on them are be- 
coming fishing streams. Kingfishers are returning, which 
1S a sure sign. In the main streams I doubt whether. 


without destroying the manufacturers’ rights. v ; 
fish back. gnts, you will get 


28676. It is hardly worth fighting for ?—(Mr. Scudder.) 
During the past ten years the transparency of the rivers 
has improved owing to our action; it is admitted by 
the public. _ Ten years ago the transparency of the water 
was 85 millimeters depth seen through now it is 40 milli- 
metres; and the water, when it is filtered now, has a 
transparency of 570; the turbidity is due to the small 
amount of suspended matter. Now the River Irwell only 
carries 1*2 grains of solids in suspension, while the Irk 
carries 3 grains. That is our dirtiest stream, 


EVIDENCE } 


28677. At present ?—At present. The Mersey carries 
0°84 grain of solids in suspension. 


28678. Of course, that might be natural; it might 
be the soil that flows through being carried down to some 
extent ?—Oh, there is no doubt, but when you come 
to take the quality of the suspended matter you find 
that that small amount of suspended matter is liable 
to putrefaction, and this tends to show that it is not 
the material of the bed of the stream, but that it is derived 
from pollution. Of course, the manufacturers have done 
a great deal, and their discharge of polluted effluent into 
the stream is very slight compared with that from sewage 
works. We have devoted a great deal of energy, and 
a great expense has been gone to, to try and purify sewage 
and yet the organic matter of a putrescible kind is still 
there, sufficient in amount to be objectionable at tires. 
For instance, these rivers are still liable to putrefaction 
due to the introduction of unpurified tank effluents. 
When I go and view these rivers on certain days the con- 
dition of the water is very good; the rivers are actually 
in a state where you think there was a possibility of fish 
living there; you go again after a storm, and after the 
storm overflows have come into operation and discharge 
a tremendous amount of material you get a very different 
result. Residents round Manchester crossing the bridges 
have been able to see the sandy bottom of the River Irk, 
whereas twenty years ago it was 5 or 6 feet deep in mud. 
Then again, if you take the suspended matter you will 
find the albuminoid ammonia is largely due to the sus- 
pended matter. The albuminoid ammonia in average 
river water is *178 ; if you admit suspended matter, which 
is of a putrescible character, it is very objectionable ; 
you want to keep it out, and not allow it to go into the 
Ship Canal. 


28679. Perhaps one ought to hear both sides of the 
question; could you suggest the names of any manu- 
facturers who would give evidence ?—The last time 
I was here I suggested Mr. King, of Bollington; he is 
an M.P. for the Knutsford Division, he is a bleacher in a 
large way and a very capable man. 


28680. In regard to breweries ?—(Mr. Stowell.) We 
have none of any importance ; all the important breweries 
go into the sewers. 


28681. There is considerable difficulty in dealing with 
brewery refuse by itself ?—Yes. (Mr. Scudder.) They 
really ought to go into the sewers. 


28682. Have you breweries situated away from the 
sewers ?—(Mr. Stowell.) We have one where they have 
precipitation and double contact, and they are altering 
their filters at our suggestion, and we hope we shall 
make them efficient. 


28683. You have only four fellmongers in the district ? 
—That is all; they are reduced in number. 


28684. Three are inefficient and one is efficient ?— 
(Mr. Scudder.) That one that was efficient is closed now. 
(Mr. Stowell.) It is doing very little work there, and they 
have got very large tanks. 


28685. Is that an efficient tank process merely 7— 
And filtration. 


28686. And they produce a non-putrescible effluent ? 
—It is a very small amount of waste compared with 
Clegg’s. (Mr. Scudder.) In that case they do not do 
the same wool scouring, they do not produce the same 
polluting liquid that they do at the other works. (Mr, 
Stowell.) It is a very much lighter waste at that efficient 
works. 


28687. Do these three fellmongers with non-efficient 
works agree that it is quite practicable for them to have 
efficient works ?—I should not like to say they agree that 
they can put down efficient works, but they are all willing 
to discuss the question. Two of them are coming before 
the Joint Committee. (Mr. Scudder.) The difficulty we 
have with these gentlemen is that they have got it into 
their heads that they would like to get their effluent into 
the sewers, because Sir Henry Roscoe did advise at the 
outset, where sewers existed, that they ought to have the 
right to go into the sewers. 


28688. Who would be the chief man who would re- 
present fellmongers if the Commission wanted to call a 
fellmonger ?—Mr. Clegg. 
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28689. You think he would come and say. he knew 
full well it was quite practicable ; that it would not be too 
costly ?—(Mr. Stowell.) Mr. Clegg is not a fellmonger 
pure and simple ; he has other processes. Messrs. White- 
head are the largest fellmongers, pure and simple. At 
Mr. Clegg’s works the process of manufacture is carried 
out from the fleece to the flannel, 

28690. You have not many tanners in your watershed ? 
—(Mr. Scudder.) We have a lot of tanners, but the trade 
effluent goes into the sewers. 

28691. These two efficient have tanks and filters ?— 
Tanks and filters. (Mr. Stowell.) The tanners’ works 
on our list only require very small tanks. 

28692. We have been told it is very difficult to produce 
a non-putrescible filter in a tannery ?—(Mr. Scudder.) 
No, if you have sufficient area—a great many, not on our 
lis; have land treatment, and it is all soaked up in the 
land; land treatment is most efficient. 

28693. May I ask whether there is any difficulty caused 
by the lime refuse making the river water harder ?—(Mr. 
Scudder.) Yes; litigation is always going on in regard to 
that; there is always half-a-dozen cases going on in regard 
to that, but it does not affect us from our point of view. 

28694. (Secretary.) You do not take action in that 
case 7—No, sir. 
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28695. Why not ?—It is not necessary to do so, and Mr. Hugh 
any plaintiff has the remedy in his own hands, Stowell, 

28696. The question is whether it should be interfered goa Pee 
with. After all the water can hardly be called harmless yyy Frail: 
if it is exceedingly hard. It depends upon what you call  s¢eudder, 
harmless ; it may not be harmful to health, but itis not F.C, 
harmless to boilers ; there is no qualification in the Act ? F.C.S. 


—The man who suffers has a very good case to go to 
court with, and he can get his damages and get them 
assessed. We do not want to interfere with him there ;: 
we do not in our watershed interfere with that. I know 
one case outside our watershed where there is litigation, 
going on at the present moment. 


28697. You think it is best left to private litigation ?—: 
Yes, sir. 


28698. Every form of pollution might be left to private 
litigation, but I do not think that would come under it ; 
it is a public nuisance ?—I am not so sure I would not 
allow that even. As a rule it generally gets settled 
satisfactorily ; I do not know any case which has not been 
settled satisfactorily by litigation. 


28699. (Chairman.) Well, gentlemen, we are very much 
obliged to you for coming before us, and giving us this 
very interesting evidence. 
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Mr. James N. Top, Managing Director of Messrs. Kelsall & Kemp, Ltd., and Mr. Francis D. Toyns, M.A. Cantab., 


F.C.8., called in ; 


28700. (Chairman.) Perhaps I may ask some questions 
formally. You, Mr. Tod, are connected with Messrs. 
Kelsall & Kemp, Ltd. ?—(Mr. Tod.) I am a managing 
director. 


28701. You, Mr. Toyne, are the chemist of the firm ?—- 
(Mr. Toyne.) I am the chemist. 


28702. I notice you state that your works are situated 
at Norden, Lancashire, and that you employ about 130 
workpeople in finishing and dyeing about 18 tons of 
fine woollen cloth and flannel weekly. You use about 
12 ewts. of soap weekly for cleansing the cloth, but you 
do not wash woollens. Does this process continue during 
the whole year ?—(Mr. Tod.) Yes. 


28703. Then your works run on an average fifty hours 
per week, and you turn out 35,000 gallons of effluent an 
hour, 60 per cent. of which is soapy liquor, and the remain- 
ing 40 per cent. dyehouse effluent ; these are treated 
separately. The object of treating them separately, I 
suppose, is that your dyehouse effluent will not be improved 
by treatment along with soap ?—No; they have to be 
treated separately ; soap needs different treatment. 


28704. I know it does, but would it not serve to remove 
your colour liquors ; would not they be absorbed by the 
insoluble soaps ?—A large quantity of dyehouse. effluent 
is treated, and it is a simple and much more easy method 
than the method of treatment of the soapy effluent, and 
gives a good result. It would mean a considerable extra 
expense without getting a better effluent, we consider, if 
it were treated in the same way that the soapy effluent is. 

28705. It only occurred to me that the precipitation 
of soap would serve to take the colour out of your dye- 
house effluent. Is the difficulty the dealing with a very 
much larger volume ?—They are approximately equal 
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volumes, 60 and 40 per cent. There is a considerable 
expense in plant, an outlay running to several thousands 
of pounds treating it specially, whereas the outlay for 
treating it in the ordinary way, for dyehouse liquors will 
treat themselves, is not very great. 


28706. I quite see that, but my point is this : Supposing 
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of the dyehouse liquor, and treat them together would 
that entail any larger expense than treating the soapy 
liquors separately ?—(Mr. Toyne.) Yes, very much 
larger, because the amount of magma from the dyehouse 
liquor contains no grease at all, and therefore we should 
have to eniarge the plant very considerably and put 
down fresh presses to treat the magma from the dyehouse. 


28707. You find that the various materials from the 
dyehouse precipitate each other very largely ?—They do. 


28708. Are some of them acid and some alkaline ?— 
Yes.. The general effluent is practically neutral or 
slightly alkaline ; never acid. snes 

28709. What is the colour of your effluent? I am 
quite aware in special cases you have brilliant colours, 
but is your effluent from the dyehouse liquor usually 
yellowish ?—No; it is usually colourless, except under 
certain conditions; certain dye stuffs are very difficult. 
to precipitate. 

28710. I know; greens, for example ?—Well, more 
especially blacks, and there is a blue dye we use which 
is very difficult to precipitate; 30 per cent. of the 
samples usually contain traces of colouring matter in 
solution. 


28711. That, of course, does no harm ?—Well, ie we 
were using that water again it would do very considerable 
harm, 
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28712. Is it so dark as to stain your white goods ?—It 
would stain white goods. 


28713. Then, I see, to precipitate your soapy liquors 
you add lime and ferrous sulphate, and a man attends 
to the precipitation and regulates the proportions of the 
precipitants. Then you pass your liquors through settling 
tanks so as to settle out the insoluble soaps, and then 
through two ash filters into the river. Your water is 
very fairly pure, I suppose, after the soap is removed, 
except that it is hard ?—(Mr. Tod.) Except for hardness. 


28714. I notice you state towards the end of your 
paper that this water could not conveniently be used 
again by yourselves owing to its hardness. That comes 
to saying, supposing there was another work of the same 
nature further down, the proprietors of that work could 
not use it ?—That is so. ‘ 


28715. Would it be worth your while softening the 
water so as to bring it down to 7 or 8 degrees of hardness ?— 
The effluent from the soapy liquor is occasionally very 


hard. and Mr. Toyne has tested up to 37°8 degrees of total © 


hardness. 


28716. The effluent from the soapy liquor alone ?— 
(Mr. Toyne.) From the soapy liquor alone. 


28717. That is chiefly calcium sulphate, ‘DSsuppose, 
permanent hardness ?—Yes, almost entirely permanent. 


28718. Softening then would require to be done by 
the addition of carbonate of soda and lime ?—-Yes. 


28719. Would that be an expensive process ? Would 
it pay you to do it ?—No, I do not think it would. (Mr. 
Tod.) Not when we have plenty of pure water. 


28720. I am thinking of the people lower down the 
stream. Supposing they had works lower down the 
stream they might object to you giving them such hard 
water ?—In that case I think we should use Corporation 
water. 


28721. And not be obliged to return the water to the 
stream ?—Yes. 

28722. I notice you say that there is an apparent gain 
of £135 in cracking the soap, but a net loss of about £400 
owing to the interest on capital, depreciation, rent, steam 
used and supervision not being taken into account in 
your statement ?—That is so. 
in 


28723. Do you generally use iron in 


precipitating soap ?—(Mr. Toyne.) No. 


excess 


28724. It would be merely accidental if you happened 
‘to have excess of iron in the water ?—Yes. Of course, 
it is exceedingly difficult to regulate. 


28725. Then I should like to ask you one or two general 
questions. Do you receive the water in-a fairly pure 
state from the stream ?—Five to seven degrees Clarke 
hardness and about 8 grains per gallon of solids in 


- solution. 


28726. That is a very fairly pure water ?—Yes. 
28727. Is it colourless ?—It is colourless, quite. 
‘28728. No sediment ?—No sediment. 


28729. Are there works above you on the river ?— 
(Mr. Tod.) Yes, but we receive water from the reservoirs ; 
it is compensation water. The bulk of the water comes 
from the Heywood and Middleton Reservoirs, and they 
are obliged to send down compensation water which is 
shared between two or three works on the stream. 
But we do not pump the water from the stream, we 
pump through a special supply. 


28730. There are no works below you ?—Yes, there 
are works below us. 


28731. And do they not require pure water ?—I am 
not sure, but some of the works below us share the water 
that we use and others are not finishing works. Of course, 
for ordinary manufactures, for boilers and so on, and 
turbines they use the ordinary stream water. 


28732. And do they not object? You have never had 
any difficulties, have you ?—We have certainly had one, 
difficulty with one firm below us. We had a case that 
was carried to the House of Lords, and which was decided 
in our favour. 


28733. Without giving the figures, was it an expensive 


trial 7—It was a very expensive trial, even though we 
succeeded in getting our costs in the end. 


EVIDENCE : 


28734. Then do you think such a question as that 
would be better settled by what the Commission has 
been recommending for some time past, namely, a Central 
Board which would decide on the facts of the case? I 
presume a large portion of your expense was in getting 
the facts of the case represented by the counsel ?—-Yes, 


28735. Would it be an advantage to have a central 
board which would send up expert persons to investigate 
the case and determine the facts on which the legal 
decision, if there is to be a trial, would be based ?—I 
should not like to say offhand. Inever heard it suggested 
before. 


28736. Do you think that this litigation of yours has 
stopped litigation in future, or does it not influence it ? 
—Of course, we consider the litigation was unfair from 
the beginning. We offered without demur to pay for 
any damage shewn. As they could show none, we 
thought we had the rights of the case; we fought it 
out; we thought we were the aggrieved parties all 
through, in which case we wanted to fight as long as we 
could in order to prove that we were right. 


28737. But has this decision prevented other people 
from litigating ?—I really could not say. 


28738. You do not know ?—No. 


28739. Have there been other cases’ besides your own ? 
—Not that I know of. 


28740. Is it long since this litigation took place ?— 
I think it began about fifteen or sixteen years ago. 


28741. (Mr. Tatton.) Would your dye waste effluent 
he as bad, do you suppose, as from an ordinary woollen 
dyehouse effluent. What I mean is, does not the wool 
absorb much more of the dye than cotton would ?— 
Yes, certainly. Occasionally we dye cotton, and it is 
when we are dyeing cotton that we have the trouble 
by precipitation, but in all alizarine colours, of course, 
the bath is totally exhausted in practically every case, 
and the liquor from the dyebatnh itself is colourless. 


28742. And if you mixed your dye-waste with the 
waste from the piece washing you would be mixing a 
very large volume of very weak stuff and a comparatively 
small volume of very bad stuff ?—-Yes. 


28743. And that is one reason why you keep them 
separate ?—Exactly. 


28744. And treat them separately ?—Yes. 


28745. Do you require really pure water for your 
final washing ?—It is very necessary for us. 


28746. You have a separate supply. You do not 
take it from the stream ?—Npo, it is sent down to a reser- 
voir which is above us, and we pump from this. It runs 
through a tail loose; it is not used for any manufacturing 
purposes, and we pump from that; and, though the 
water is so pure, we have to filter it over again for 
traces of organic matter. 


28747. You have no effluent discharging into your 
water supply have you at all?—No; it is all carried 
below us. There are arrangements with one or two 
mills above us. It has been privately arranged that 
their effluents should be piped down below our intake. 


28748. Then do you think, generally speaking, would 
it be possible for all woollen works on a stream to 
use water into which effluents from other woollen works 
had been discharged above you ?—-It would he, practically 
speaking, impossible. If, for instance, a bleach works 
were above the chlorine from the bleaching liquor—there 
is bound to be some chlorine in the effluent—would be 
very injurious. 

28749. But you think it would be a heavy cost, would 
it, to bring your effluent to such a condition that it would 
be possible to use it ?—-I do not think we could do that. 
We would use Corporation water if we were driven to 
that. 


28750. You say that you use ferric iron as your pre- 
cipitant. You tried other precipitants; have you tried 
alumina ferric at all ?—Alumina ferric was tried. I think 
before Mr. Toyne’s time we tried alumina ferric—I do 
not know with what success, and then after a time we 
used perchloride of iron, and that. was expensive; and 
since Mr. Toyne came he has used copperas partially 
oxidised with commercial nitric acid. We have done 
that simply on account of the expense. We find it 
equally efficient. 
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28751. Then do you think on the whole it would be 28768. But, as a fact, it has not been too serious a Mr. James 


fair to ask manufacturers to do as much as you have charge upon your firm ?—For a long time it was, before N. Tod, 
done. You would. naturally ?—I think in many cases we had a fully qualified chemist. Before Mr, Toyne and 

it would be rather hard; it takes a good deal of capital came we had very heavy losses in some years. We just r. Francis 
to do it. I do not know the figures exactly, it isa good had a man on the spot who did what he could, but in D. A 
long time ago, but on different plant we must have spent, the last three or four years we have made considerable ~~ 
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nected with the water treatment. 


28752. You think you have a more perfect plant than 
most other woollen manufacturers ?—I think in times 
past we have tried to be as good as possible, not from 
a commercial point of view, but from sentiment. 


28753. You do not do wool scouring do you at all ?— 
Not at all. 


28754. That is done at Rochdale ?—Yes. 


28755. (Colonel Harding.) Mr. Tod, you said just now 
that your expenditure might possibly reach five figures, 
but I understand that the cost of your plant had been 
£1,600; not £1,600 a year, was it not ?—The cost of it 
to us was £1,060 during 1908, and our income from it 
was about £1,200. 


_, 28756. Then what would be the capital cost of the 
works ?—I should think, I cannot say offhand, they 
are rather extensive, that the clean water reservoir 
and everything taken altogether would cost at least 
£10,000. 

28757. And the annual cost, including the charges 
for interest and sinking fund on the outlay would be 
represented by about £1,600 ?—I hardly think £1,600. 
We mentioned the expense for the year was about £1,000 
to £1,060. 

28758. From the notes I took at the time of my visit 
I find the statement here that the total cost per annum 
was £1,600, the returns about £1,200, so the net cost 
would be about £400 ?—That is the total cost; that 
includes depreciation and, running expenses, and a good 
part of these running expenses are due to such things 
as stills and so on for making soap, which bring in the 
revenue, of course. 


28759. Then the net cost to your firm is £400 a year ? 
—At present. 


28760. For carrying out works which satisfy the Rivers 
Board ?—Yes. 


28761. Would you tell us whether these works were 
carried out under any pressure by the Board ?—I do 
not think so as far as I know it; I should not like to 
say. I have only been connected with the firm for 
twelve years. I do not know whether Mr. Tatton would 
possibly know whether the works were carried out under 
pzessure from the Rivers people or not. 


28762. (Mr. Tatton.) No; I think not. On the whole 
they did improve the works very much, but I think the 
managers recognised the thing had to be done. It was 
not necessary for the Board to bring any direct pressure ? 
—No. 

28763. (Colonel Harding.) And we are to take it that 
your firm do this willingly ?—Voluntarily, without any 
pressure. 


28764. And without deriving much benefit from the 
improvement of their effluent ?—Yes, certainly; it was 
done largely with the idea of turning out as good an 
effluent as we possibly could. 


28765. (Chairman.) I suppose, to begin with, there 
was some profit that might be gained on the whole by 
the saving on soap ?—It was not certainly done com- 
mercially ; our managing director at the time was very 
particular about these things, and he was very anxious 
to turn out the very best effluents he could apart from the 
expense. 


28766. (Mr. Tatton.) I think I may say this, that 
from the beginning the purification works at these parti- 
- cular works were about the best we had in the watershed, 
or one of the best, and, therefore, we should not have 
brought any pressure to bear upon them naturally. 


28767. (Colonel Harding.) And in carrying out this 
work you have been able to obtain some return so that 
the cost to your firm has not been very serious ?—We 
‘consideréd that if we carried out works simply to satisfy 
the Rivers Board, and no more, the yearly loss would be 
as heavy as the net loss would be, and is, with expensive 
plant and the best effluent obtainable. 
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28769. That is rather an interesting point. We are 
to take it that you have found advantage in getting 
scientific advice upon these matters ?—I should say 
certainly. You have been pointing out in many ways 
that you have been able to improve on the effluent have 
you not? (Mr. Toyne.) Yes. 


28770. Although the effluent is of no utility to your- 
selves—for you do not use your effluent again—you think 
carrying out these works must be of considerable value 
to the people below you on the stream ?—I may say, 
compared. with other effluents, that our effluent improves 
the stream. 


28771. Your effluent is, I believe, very hard ?—Not 
very hard. 


28772. It is much harder than the water that you 
use ?—We reckon about 9 or 10 degrees harder than the 
water we use. 


28773. You have no information have you, as to how 
soon that hardness is lost in the stream by admixture 
with the natural waters ?—No; we have not made any 
tests in that direction. 


28774. How near to you, on the stream below you, 
are there any works ?—Immediately below. 


28775. Have they any difficulty in using the water 
consisting of the natural stream plus your effluent ?— 
I do not know that they have any difficulty; but the 
mills above us and our mi!l turn effluents out together, 
and so any difficulty that they might have had might 
very possibly be due not to our effluent, but to other’ 
people’s; but I do not know that they have had any 
difficulty ; they merely use it for a turbine, and I do not 
know whether they use it for steam raising, but they use 
pure water for finishing. 


28776. But would you not consider that the purification 
of trade effluents is of very great value indeed to the manu- 
facturer on a stream ?—Very much so, At our Rochdale 
works we are now using the river water for our boilers, 
not for finishing, and that is considerably harder than 
our own effluent at Norden. We only wish we could get. 
water that is as free from dirt, and is as soft as the effluent. 
we are turning out at Norden, 


28777. So that in carrying out purification works. 
manufacturers are not merely improving the amenities 
of the river or stream, but are doing work which is of 
great value to manufacturers using the stream ?—It is 
of great value to any one using the stream certainly. 
Although they may not be able to use the water for al? 
purposes it helps them very much in their boilers for 
steam raising, and prevents the accumulation of scale 
and dirt in the boiler. 


28778. And you are of opinion that the policy of the 
Rivers Boards in endeavouring to get manufacturers. 
to purify their effluent is valuable work ?—It is certainly 
as long as they are reasonable. We think they ought 
to do all they can, 


28779. And have you formed the opinion that it is 
possible in every case to considerably improve the effluent, 
if not to bring it up to your own standard ?—We have 
no experience apart from our own works. 


28780. (Chairman.) Does the amount of water you 
return to the stream bear a large proportion to the volume 
of the stream ?—Yes, a considerable proportion. [- 
believe the amount of compensation water is 1} million 
gallons daily, and there is some little extra water, 
probably not very much in the dry season, and we are 
using 300,000—probably one-quarter to one-fifth of the 
total quantity. 

28781. (Mr. Tatton.) Mr. Tod, with regard to the 
question of fixed standards, would you rather have a 


fixed standard on the stream, or would you rather work 


under the present Act which requires you to carry out 
“the best practicable and available means,” Have you 
considered that point at all ?—-We have considered it. 
Of course, in certain cases a fixed standard might hit a 
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particular manufacturer rather hard. Qn the other hand, 
you know you have something to work for; you know 
you are right, whereas at present no one is safe. You 
never know. If everyone was squeezed up to our level 
possibly then we might be seized on and told:“* Now, 
you must turn out something better than this.’ 


- 28782. You mean if some improvement was brought 
out you would all have to carry it out ?—Yes. 


28783. Then would you have one standard; could 
you work with one standard for the whole of the trade 
or would you have different standards for different rivers ? 


28784. (Chairman.) Might I ask a question first. 


_ Would you have a standard applving to the effluent or 
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to the stream, plus the effluent ?—We are only concerned 
with our own effluent. 


28785. It is obvious that if the volume of the effluent 
bears a very small proportion to the volume of the stream 
it would be permissible to have a lower standard than 
if you are turning out an effluent which bears a large 
proportion to the stream ?—Certainly, if one is using the 
ordinary stream. In our case we do not use the stream, 
so it does not affect us. 


28786. You are mixing your effluent with the stream ; 
the question is should the standard apply to the mixture 
of this effluent plus stream, or to the effluent alone. 
Have you any views on the point ?—In our case it is 
never used. Jf anybody turns out a bad effluent below 
the point at which we are taking the water, but above 
the point at which we are turning it out, that stream 
will be very much worse than our effluent. In that case 
stream plus our effluent would be unjust. 

28787. (Mr. Tatton.) Therefore you would have to 
have the standard on the effluent ?—Kither on the 
effluent or on the effluent plus our water supply. 

28788. But you think it would deal hardly if you had 
one standard over the whole of the trade, we will say ?— 
It seems to us the easiest way out of the difficulty. 


MINUTES OF EVIDENCE: 


28789. You would have to have only one standard ?— 
One standard. 


28790; Could you not have a varying standard at all ? 
If vou have a standard at all it must be one fixed standard ? 
Yes. 


28791. Then you will have difficulties where works are 
so closed in that they cannot carry out such efficient works 
as you have put down ?--We hope if the standard were 
fixed we would be above the standard and it would not 
cause us any trouble, but in particular circumstances we 
might have a very hard or bad effluent, and then a fixed 
standard might hit us, while letting other people off. 
I understand a fixed standard for one particular trade ; 
you would not have the same fixed standard for dye 
works and wool scouring, for instance. 


28792. No; one standard for one particular trade ?— 
One trade. 


28793. (Chairman.) The point is that the effluent 
should not prove a nuisance. That means, I presume, 
after it has entered the stream ?—Yes. 


28794. Therefore the standard theoretically should 
be fixed on the stream plus effluent, but whether it might 
be more practicable and advisable to fix it on the effluent 
alone, irrespective of the volume of the stream into which 
that effluent flows, is a matter on which we should like 
your opinion ?—-In our particular case, other people 
are turning out effluents into the river below the point at. 
which we draw, and above the point at which we turn 
it out. Tf you take the stream. where we turn our 
effluent out you might get a very bad result, but that 
might be due to other people and not to ourselves. 


28795. (Mr. Tatton.) All you can be answerable for is 
what you turn out yourselves ?—Yes. 


28796. (Chairman.) Thank you; 
obliged to you. 


we are very much 
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Mr. A. J. Kine, M.P., B.Sc. (London and Manchester), F.C.S., Director of the Bleachers’ Association, 
Bollington, near Macclesfield, called in; and Examined. 


28797. (Chairman.) We are very much obliged to you, 
Mr. King, for coming very kindly to give your evidence, 
and also for this statement. Will you allow this statement 
to be printed and appear in the evidence ?—Oh yes. 
I have no objection, if you think it is of any value. 


28798. I think that would be a convenient way, because 
then we can get your views put as a whole ?—It was 
meant as a basis upon which you could ask me questions. 


28799. If we may put it like that, and, of course, a 
proof will be sent you for correction ?—Yes. 


I am a Director of the Bleachers’ Association, Limited. 

I am also Managing Director of the following branches 
of the above Association. 

(1) A. J. King & Co., Ltd. Works: Ingersley Vale, 
Bollington, near Macclesfield. 


The works are on the River Dean, in the Parish of 
Rainow, just outside area of Bollington Urban District 
Council, and just above Bollington on the river. 

In dry weather the flow of the river is very small, and 
practically all the water is used in the works for one 
purpose or another before passing on. 

In the Bollington area are various mill dams which 
impound the water and act as settling tanks, and thus tend 
to increase any nuisance which may arise from bad effluents. 

Other works on the same stream and in the Bollington 
area which contribute to pollution of the river are :— 

(1) A brewery. 
(2) Paper-staining works. 

There is also a calico print works on another branch of 
the Dean, which joins the Rainow branch in the centre of 
Bollington. 
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(2) Messrs. Melland & Coward, bleachworks, Heaton 
Mersey, near Manchester. 

These works are on the Mersey, below Stockport. 

There is a much larger volume of water here, but it is 
at times badly polluted before reaching Heaton Mersey. 

For bleaching purposes water is taken partly from the 
viver, and partly from a deep bore-hole in the new red 
sandstone. 

(3) Messrs. Horridge & Co., Raikes Bleach Works, 
Bolton. 

Situated on the River Croal. This river is very badly 
polluted, and quite unfit for bleaching purposes. 

Independent water supply from springs, stored in 
reservoirs. 

(V.B.—Any evidence I may give or any opinions I 
express must be taken as my own personal evidence 
and opinion, and not in any way as committing the 
firms which I represent.—A. .'. K.) 

It will be observed that tLe conditions with regard to 
the three works named above are widely different in 
many respects. 

For instance, in the case of the works at Heaton Mersey 
and at Bolton, owing to the volume and condition of the 
water in the river, however bad the effluent turned in, 
it would not be apparent to the eye a few yards below 
the works. 

In the case of the Bollington works, which are the first 
works on asmall trovt stream, any solid or coloured effluent 
makes its presence known for a long distance down the 
stream. 

As a matter of actual practice, and from a trader’s 
point of view only, this state of things does act rather 
hardly on a works situated as the one at Bollington, 
owing to the fact that pressure is most constantly brought 
to bear upon the Rivers Committee by private individuals 
and by the Local authority than is the case either at 
Heaton Mersey or at Bolton, to maintain a high standard 
of purification. 

Moreover, the Bollington works have paid a high rent 
for the privilege of first use of the water, dating from a 
time before the Joint Rivers Committee had any existence. 

At the same time, it would obviously be absurd to 
enforce on a works like the Raikes at Bolton—an effluent 
purified out of all proposition to the condition of the 
river into which it flows. 

In dealing with a river like the Croal at Bolton you 
must either begin at the top and work down or you must 
insist upon all works simultaneously improving their 
effluents. 

I think it would be fair to set up a common standard 
_ forall bleach works, but liberty should be given to the 
authority to exercise discretion as to how far and within 
what period of time it should be enforced in the case of 
an important stream on which there are many works. 

I do not think anyone can expect to make a river 
like the Croal suitable for manufacturing purposes in 
its lower reaches, but from a sanitary point of view a 
great improvement is needed. In hot weather the 
river is most offensive and must be injurious to the 
health of those who have to work and live on its banks. 

Before leaving the point of uniformity of standard 
I may point out that difficulty will arise not so much 
from the point of view I have already discussed as from 
other circumstances. 

The main difficulty is dealing with bleachers’ effluent 
arises :— 

(1) From its relatively large volume ; 

(2) From the nature of the pollution ; 
which is largely the result of boiling grey cloth (strongly 
impregnated with size and other organic matter added 
in the process of weaving) with alkalies—sometimes 
lime—often caustic soda or carbonate of soda. 

The soda and soda salts cannot, of course, be pre- 
cipitated, and they are too dilute for it to be practicable 
to remove them by evaporation. Settling tanks and some 
kind of filtration appear to be the best methods of getting 
‘rid of other impurities. 

In some cases it will be found that there is not space 
available within the precincts of the bleach works for 
this to be effectively carried out. 

In any case the disposal of the sludge from the settling 
tanks is often also a practical difficulty, and a very costly 
“process. 

It has been suggested that the burden of the removal of 
the sludge should be thrown upon the Local Health 
Authority, but in this case the further question would 
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arise as to the standard of dryness which would be insisted 
upon before it was removed. . The sludge is often very 
wet, and to dry it to acertain standard might be as costly 
to the manufacturer as its total removal by present 
methods. 

With regard to methods, I can only speak of those I 
know. Settling tanks are, I think, 2 necessary pre- 
liminary to any process, and I do not think any advan- 
tage is gained by the addition of chemicals to aid preci- 
pitation. 

With large enough tanks I should say that most of the 
suspended solids can be removed, and a good deal of the 
solid matter originally in solution. 

At Bollington we have in addition to the settling 
tanks cinder beds with Mather and Platt’s rotating arms. 

I am not sure that this further process is any improve- 
ment. 

The cinder beds are not so much filter beds. They are 
rather the means of setting up a further fermentation 
in the course of which there is a great development of 
bacterial and other animal life—notably a small red 
worm—they also breed innumerable small flies. They 
give off in the summer a most unpleasant odour, and 
give rise to frequent complaints from people living or 
working near the river below the works. 

They may improve the effluent from the point of view 
of the Manchester Ship Canal, but they certainly do not 
improve it from the point of view of those who live near. 

I believe if the effluent from these beds could be finally 
submitted to land filtration or even to a further settle- 
ment in tanks an improvement would be effected. 

We have, however, no accommodation for either 
processes. I may say that the effluent before it reaches 
the tanks is quite free from solids in suspension. After 
leaving the cinder beds it contains a considerable quantity 
of flocculent precipitate. This precipitate appears to 
contain most of the offensive matter. 

It may interest the Commission to know that some 
years ago we turned our effluent into some old coal 
workings. The result being after a few weeks it made 
its appearance a little lower down the stream in the form 
of a strong solution of sulphuretted hydrogen, and the 
experiment had to be abandoned. 


28800. So far as I am concerned there are only just 
two questions that I wanted to ask you. In your 
statement you say: ‘‘ Liberty should be given to the 
authority.” Did you mean by that the Central Authority 
that we are so anxious to get established ?—I was not 
thinking of that at the time. I had the local authority 
in my mind. 


28801. The local authority ?—Yes. 


28802. Which local authority ?—In my own case the 
Mersey and Irwell Joint Committee. 


28803. The Rivers Board, ?—Yes. 


28804. And then you say that you do not think any 
advantage is gained by the addition of chemicals to 
aid precipitation. Well, do you speak there from 
experience ?—Yes; we have tried it. 


28805. You have tried chemicals ?—Yes. 


28806. Have you tried many different sorts ?— 
I think we have tried ferrous sulphate and lime, the 
usual precipitants. I do not think that we gained very 
much by them. 


28807. (Sir William Power.) Did the addition of 
precipitate greatly increase the sludge you had to deal 
with ?—I do not think it did. : 


28808. (Mr. Tatton.) You have three works in charge, 
Mr. King—Heaton Mersey, Bollington, and at the Raikes ? 
—Yes. 


28809. At Heaton Mersey you speak of having difficulty 
with the water being so highly polluted in the river 
before it comes down to you. Are there any special 
works, do you think ?—It is an iron pollution that gets 
in; we believe it comes from some zine plating works, 
galvanised iron works higher up the river. On certain 
days we cannot use that water for bleaching purpose 
on that account. 


28810. You cannot settle that out ?—No. 


28811. It really spoils the water for bleaching entirely, 
does it ?—Yes; it stains the white cloth. 
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28812. Are any means being adopted now ?—I think 
it is better. 


28813. Better than it used to be ?—Yes; I have not 
heard anything of it the last six months. 


28814. It is chiefly during the dry weather, in summer ? 
—Yes; on special days it comes down for a few hours 
generally. 


28815. Then is that the chief thing that you have to 
guard against in bleaching—the iron ?—That is the only 
thing that does serious damage. 


28816. It does more harm than anything else ?—As 
matter of fact, you can bleach now with almost any 
water, if you have clean water to wash up with afterwards. 


28817. Well, then you go on to speak of another works 
you have charge of. Is that of Messrs. Horridge & Co.’s 
works at the Raikes ?—Yes. 


28818. At those works also you speak of the condition 
of the river as being very bad ?—It is just generally 
bad. I may say there is no special pollution there. 


28819. Is not that pollution by bleach works chiefly 
as matter of fact ?—I daresay they contribute. It 
smells of sewage almost. I suppose there is not much 
sewage in it now. 


28820. It is black mud ?—It is a very black, filthy 
smelling fluid that comes down the river in dry weather. 


28821. But there are several bleach works on that 
river above you ?—Yes, there is one just above us, and 
I daresay many more higher up. 


28822. Do they purify their waste as efficiently as you 
do, do you think, at these works ?—I do not think any 
of us are very efficient on that river. 


28823. They do not, any of them, purify efficiently ?— 
As far as I know they use settling tanks not very 
efficient ones; ‘certainly the works immediately above 
us do not seem to do anything at all. 


28824. But if we could find out a satisfactory way of 
treating bleachers’ waste it would make a very great 
difference in the river ?—Oh yes, very great. 


28825. You would be able to use it for your works ?—I 
should think so—for the earlier treatment any. way, for 
the first washes. 


28826. And you suggest that in a river like the Croal at 
Bolton you must begin at the top and work down, or 
you must insist on all works simultaneously improving 
their effluents ?—I think you would have great resistance 
from any works if you asked them to produce an effluent 
which is purer than the river it is going into. 


28827. If you put them all on the same standard, so 
to speak, that would get over that difficulty ?—I should 
think so. 


28828. And do you think that a standard would be 
fair—I mean to say, a fixed standard as regards bleach 
works effluent ? Have you considered that at all ?—May 
I suggest now what I was rather suggesting to you before 
the meeting. In the old days, at any rate, it was rather 
a hardship for individual works simply to be told by 
the Rivers Authority: ‘‘ We have analysed your effluent ; 
it is not good enough, there is too much suspended matter 
or too much organic matter in solution.” But they 
gave us no advice as to how to deal with it, and each 
individual works had to struggle with the problem itself. 
It seems to me that either the Authority itself should 
be in the position to give some advice or they might call 
together a meeting of all the members of a particular 
trade and ask them to consult with them either directly 
or through an engineer and a chemist of their own, and 
see whether some general scheme could not be worked 
out in connection with the trade to arrive at some practical 
process for dealing with this effluent. Suppose each 
works is struggling with its different. problems, it is 
a great deal of effort wasted. _Some works keep chemists 
and some do not, but in any case no one knows what 
the others are doing, and that was especially so before 
the formation of the Bleachers’ Association at the present 
time. About fifty of those branches are now under one 
control. I think it might be comparatively easy to get 
them to appoint some expert to work with the Com- 
missioners, and see whether in conjunction they could 
not work out some scheme which might be adopted as 
the standard of all works of the same kind. 


MINUTES OF EVIDENCE: 


28829. You would suggest a chemist from your 
Association being appointed to work with us ?—I should 
suggest, first of all, that the Rivers Board shculd calf 
a meeting of all the members of the particular trade, 
and confer with them as to what means should be taken, 
either by appointing a chemist to confer with you, or—— 


28830. Then would you select some works to experiment. 
on, we will say, to put down an efficient plant ?—Well, 
I should leave that to be discussed by the meeting. My 
great point is that the Rivers Authority should come 
into direct contact with the trade as a whole. 


28831. Quite so ?—Rather than dealing with each 
individual works. 


28832. Then you think that, generally speaking, you 
would be able to get all the bleachers up to a certain 
standard ? Of course, there are some bleachers in the 
middle of Bolton, are there not ?—Oh, yes. 


28833. Where they might have some considerable 
difficulty in putting down plant ?—There would be diffi- 
culty in regard to finding area for their treatment, but 
those cases would have to be considered, on their merits- 
It would be a great thing if you could first of all establish 
what was the best process, provided you had room and 
space, and then you would have to modify that process 
according to local circumstances. At present, we are all 
more or less in the dark. 18 Mook 


28834. Yes, but you would have some definite standard, 
some definite chemical standard, we will say, of suspended. 
matter, and so on ?—Yes, I think that is so. 


28835. You would rather have that than the present 
arrangement of the best practicable and available means ? 
—Well, it would have to come to that in the end, but it. 
would be well to have a basis; some idea on. which to 
work, 


28836. You would have some sort of elastic standard. 
you mean ?—I think so. If the works were so situated 
that they could not carry out the process you would have 
to make some sort of an allowance, unless you were 
prepared, to close the works. At the present time, there 
is no common method. The Rivers Committee will not 
tell us what method to use, the Mersey and Irwell Com- 
mittee, I mean. 

28837. No ?—If they do it is done unofficially through 
their inspectors, but their position is: “If our effluent 
is impure, you have got too much pollution in it; you 
must get rid of it,’ and there it ends with them. It 


-seems to me that is a wasteful method. The Committee: 


should either themselves or, in consultation with the 
trade, try and find out what is the best method, and be 
prepared, to advise that. 


28838. I suppose what they do is to tell you where good 
results have been obtained ?—Yes; they say you can 
go and look and so and so. 


28839. But you think that still there is difficulty im 
knowing what to do ?—I should say so, yes. I think 
41] these things work better if the authority is in touch 
with the people affected as an organised whole. If you 
could meet them in formal consultation. 

28840. (Colonel Harding.) In the works at Bollington, 
Mr. King, we had the advantage when we visited them 
of seeing an interesting installation in which you had the 
liquors, including the Keir liquors, dealt with through a 
tank, and finally over filters ?—Yes, 


28841. The suggestion was made when we were there 


‘that the effluent from those filters was unsatisfactory 


because of the too great volume passing over them ?— 
Yes. 


28842. And the suggestion was made that much interest- 
ing information would be obtained if you could reduce the 


_volume passing through the filters very considerably, 


say, to one-fourth ?—Yes. 


28843. Has anything been done in that direction since, 
do you know ?—I do not think so, but it was mentioned 
to me. vfs 

28844. As you have the installation it would be very 
interesting to get that information ?—Yes. 

28845. Because, so far as we could judge, the passage 
of that tank liquor over the filters produce practically no 
result ?—It does produce a result, but I quite agree it is 
much too rapid. 
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28846. If you were able to reduce the flow very con- 
siderably, experimentally,’ say,-to one-fourth, it would 
probably lead to valuable information being obtained 
as to the treatment of these liquors ?—Yes, it is:rather 
difficult because the mechanical movement of the arms 
depends upon having a certain amount of liquor flowing 
through it. If you reduce that to one-fourth, I do not 
think those arms, under the present arrangement, would go 
round, therefore you would not get it distributed. 


28847. Although that distributor would not allow you 
to diminish the volume so much as you suggest, probably 
another distributor would enable you to do so ?—Yes. 


28848. If you set it on one filter it might give valuable 
information to you and to the Committee ?—Yes. 


28849. I suggest to you that that is a direction in which 
they might help us very much ?—I think it is; T will 
bear it in mind. That rather bears out what I was 
‘saying just now, that if the trade were consulted as a 
whole, and had an adviser as a whole, they could under- 
take such an experiment as that in one particular branch, 
and the whole trade would have the benefit of it. 


28850. The suggestion you have made to us seems to 
be a very valuable one. Have you at present any 
Bleachers’ Association at all ?—Yes, we have. 


28851. Then we will approach that body at once ?— 
‘Yes, and they have both an Engineer and a Chemist. 


28852. And does that embrace practically the whole 
of the bleachers ?—No, they embrace about fifty 
branches; -I daresay there are twenty or twenty-five 
outside, but to some extent they are in touch with those. 


28853. They might be considered as representative of 
the bulk of the trade ?—Yes. 


28854. And have you reason to think they would 
consider favourably a suggestion from us to carry out, 
under our direction, certain experiments at their expense ? 
—Well, I cannot speak for them. I have not consulted 
them on that evidence before I came up, but I should 
rather recommend that you approach the Bleachers’ 
Association directly, and ask them to give evidence. 


28855. Then we may take it from you, Mr, King, 
that if it were shown that there are practicable means 
to purify those effluents, to a certain point the bleachers 
would be ready to undertake the necessary works, assum- 
ing of course that they are practicable 7—I do not want 
to commit them, but they are doing a certain amount 
at present. I suppose they are doing as little as they 
can to escape the censure of the Joint Committee. 


28856. The bleachers recognise that it is valuable to 
the trade generally that the rivers should not be allowed 
to go from bad, to worse ?—Yes. 


28857. They recognise that ?—I think you may take 
that. 

28858. I think it is to the general advantage, and 
possibly to their own, that work of this kind should be 
carried out ?—Yes. I think you should communicate 
with the Bleachers’ Association, and ask them whether 
they would care to give evidence. I really only represent 
one branch out of a large body. I should think they 
would’ prefer to give evidence themselves. 


28859. (Secretary.) What is their address ?—4, Norfolk 
Street, Manchester. The Secretary is Mr. R. H. Eccles. 


28860. (Sir William Ramsay.) I should like to put 
some special.questions. In your statement you say 
that in the Bollington area there are various mill 
dams which impound the water and act as settling 
tanks. The next sentence does not appear to me to 
be clear: ‘“‘ And thus tend to increase any nuisance 
which may arise from bad effluents.” Why ?— I 
mean it holds it up. If the effluent went straight into 
a running stream, and went right away down into the 
country, it would more or less get aerated, and would 
not be so perceptible. 


28861. They are practically septic tanks, — these 
settling beds ?—Yes, they are practically right in the 
heart of the population, right below those works. The 
water never gets away, 

28862. Putrefaction goes on in them ?—Yes, 

28863. (Colonel Harding.) Is there not something 
more? Are not those dams flushed at times, and the 
solids held up and run off all at one time: Are they ever 
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let off ?—We used to do it in the old days; when a 
thunderstorm came on’ we opened the dam and put men 
in, and the sludge was sent down the river. 


28864. It is not done now ?—No, we are not allowed. 


28865. How is this material removed ?—It is not 
removed. 

28866. Well, it cannot accumulate indefinitely.—I 
have never seen it let off in the twenty-five years I have 
been there ; our own pool above we have emptied out. 
That simply gets filled up with the natural detritus of 
the land. 

28867. (Sir William Ramsay.) Mr. Tatton tells me 
you are not allowed, to sludge that out ?—No; as I say, 
we used to do it, but we are not allowed to do it now. 


28868. That is a very curious state of affairs.—We used 
to take advantage of a thunderstorm to open the paddles, 
put men in to shovel the whole thing into the streams, 
and it. went down. 

28869. Does. the Rivers Board object ?—It is the 
Ship Canal that is at the bottom of it: That thing 
came into effect after the Ship Canal was built. They 
did not. like dredging it out of the River, and since then 
we have not been able to carry out that very simple 
method of getting rid of it. 


28870. (Mr. Tatton.) We had no Rivers Board before 
the Ship Canal came ?—No. 


28871. (Sir William Ramsay.) You state that some 
settling in the dams, and you are not allowed to attempt 
to purify your liquors, either by the Ship Canal or by 
the Rivers Board ? 


28872. (Mr. Tatton.) They must keep it out of the 
rivers altogether. That is what we want them to do. 


28873. (Sir William Ramsay.) But I am taking it 
that a settling tank is at all events a certain step on the 
way to purification.—Yes. 


28874. But if it is to be sludged out and not to be 
treated, it ceases to purify. It is very absurd of the 
Rivers Board in their own interest not to allow you 
to remove detritus from these tanks in some sort of 
fashion.—The theory is that a certain amount of sludge 
helps the putrefaction and decomposition. 


28875. But you ought to be allowed to empty the 
tanks. No septic tank could exist if you are compelled to 
fill it up ?—They would allow you to let it dry, and put 
men in with wheelbarrows and clean it out. 


28876. (Mr. Tatton). Wewillallow you to do that. 


28877. (Sir William Ramsay.) Is there any objection 
to doing that ?—It is rather expensive. 


28878. (Mr. Tatton.). They may run the water down 
if they like, and take this mud out and deposit on land ?— 
That is a very expensive process. 


28879. What they do is to run them down the river. 


28880. (Sir William Ramsay.) But the actual practice 
is that every tank is sludged out ; whether it be a septic 
tanks or a non-septic tank, it is sludged out at intervals. 
Can you not do that in the same way ?—These are mere 
dams. We have no control over them. 


28881. They are not yours ?—No, other works. 


28882. But if there were some joint action, would not 
the first thing be to treat these settling tanks, these 
dams ?—The District Council at Bollington have given 
instructions to some of those mill owners to have their 
dams cleaned out, but it has not been carried out. The 
difficulties are tremendous from the situation of some 
of these mills dams right in the heart of Bollington. 


28883. (Mr. Tatton.) Ido not know whether it is quite 
clear to you.. These dams are put across the river in 
order to utilise the water for feed purposes, and the owner 
of the dam has nothing to do with the pollution which 
comes down from above. He simply has the right of storing 
up his water to use it for feed purposes ?—That is it. 


28884. And the dirt that gets in is sewage matter and 


Mr. A. J. 
King, M.P. 
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refuse from bleach works, which settles in this. dam. .. 


The dam would be perfectly right if.it. were not for the 
pollution above ?—But still it is not quite right to say 
it is all refuse from works, because in our dam which is) 
above the works on the first water on the stream, I think 
that. fills up more rapidly than any other, simply with the 
natural detritus from the land.  Vieiehs 
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28885. But your dam does not stink ?—Oh, a great 
deal of that goes down and fills up the other tanks. No 


doubt it is polluted, but the bulk of the sludge, I should 


say, is natural detritus. 

28886. That is to say, the bulk of it ?—Yes. 

28887. You get it mixed with this other stuff which 
creates nuisance ?7—Yes. 

28888. (Sir William Ramsay.) Are there any bleach 
works on the river, or are there various works of various 
kinds ?—On this particular river I think I mentioned 
there is a brewery just below, and a paper staining works, 
and then there is a calico printing works, which joins the 
stream here. ’ 

28889. Would it not be possible to get those various 
firms to join in conference on the state of the river? 
You need a conference in order to find out how to 
purify bleach works effluents, but do you not also 
want to know how to keep this river clean? Do you 
merely mean you would quarrel with the brewery and the 
other works afterwards ? You have taken steps to purify 
your river, but the brewery and the print works must 
now make it pure ?—My opinion is it would be much better 
to deal with each trade separately. They are not only 
dealing with this little village of Bollington, they are 
dealing with the whole watershed of the Mersey and 
Irwell, and if they confer with each trade, the breweries, 
bleachers and calico printers, to try and arrive at the best 
practical scheme for each particular trade, then they can 
begin to apply it in various districts. 

28890. And you think it would be within the powers 
of the Rivers Board to do that, or of this Commission ; 
which ?—I think the Rivers Board; now they summon 
individual traders. My idea is that it would be better 
in the first instance if they would summon the whole trade 
rather to a friendly conference. 

28891. Do you not think that that rather points again 
to the necessity for a Central Authority, which would 
act with very much more effect, not merely in that part of 
England, but everywhere else where there happened to 
be bleach works ?—Very much better. 

28892. Then you approve of the notion that there should 
be a Central Authority ?—Yes. 

28893. (Secretary.) His Lordship suggests that I should 
read a,letter which the Bleachers’ Association wrote to us, 
Mr. King ?—Yes. 

28894. The Commission asked them if they would 
give evidence ?—What is the date. 

28895. Their letter is dated June Ist of this year. 
said :— 

“We regret that we are comparatively ignorant of the 
aim and object of the Commission, and are therefore 
hardly able to judge whether any evidence that we could 
offer would be of service to the members thereof. At 
the same time we should greatly regret if by stopping 
away we were considered to show any discourtesy, and 
if the Commission expressed any wish to question the 
General Managers of this Association on any of the points 
embraced, they would be pleased to arrange for one of 
their number to attend. 

“So far as the Manchester district is concerned, we 
have reason to believe that few fresh points have arisen 
for some little time past. Most of the bleach works are 
furnishing a standard with their effluent which meets the 
requirements of the local authorities, and those works 
which have hitherto failed to reach that standard are 
being pressed in a quiet way to so modify their arrange- 
ments as to give no cause for further complaint. 

“Whether the large sums of money expended by the 
different employers has really had the desired effect, or 
has made the rivers and streams of this district any better 
than they previously were, is a very debatable point, 
but presumably there is little chance of this branch of 


They 


MINUTES OF EVIDENCE: 


the subject being re-opened, and so the present would. 
not appear the proper time to discuss this aspect of the 
question.” uf 

It is signed by Mr. Arthur K. Davies ?—He is Chairman 
of the Managing Directors. 


28896. The letter which the Commission sent to the 
Bleachers’ Association was a long letter, somewhat on the 
lines of the letter sent to you, setting out the sort of points- 
that the Commission wished to hear manufacturers upon, , 
and that is their reply. Of course, the Commission could. 
approach them again now ?—I think if you could let me 
have a copy of what has taken place to-day, I could send. 
that on to them, and ask them if they would care to come- 
and supplement it. 


28897. (Chairman.) You would let us send on a copy 
of your evidence to them ? 


\ 

28898. (Secretary.) Mr. King said he himself would do 
it. 

28899. (Chairman.) Oh, ‘you would do it ?—I could. 
do it myself, or it could go from here. I should be very 
glad to bring it before them, if you would let me have a 
copy of what has taken place to-day. 

88900. (Secretary.) We will send you two or three 
copies of your own evidence ; half-a-dozen.—Thank you.. 


28901. (Chairman.) Then if you would not mind. 
correcting the points in your evidence, and send it to 
Mr, Willis, he could send it on to the Association.—Yes- 


28902. It would be better that you should .correct it 
first. —Oh, yes. 

28903. (Sir William Ramsay.) Then you said: “I 
think it would be fair to set up a common standard for 
all bleach works.” I presume that this joint meeting 
would resolve finally upon a standard ?—I had not that: 
in my mind when I wrote this. 


28904. But that would be done ?—That would be the 
object of the joint meeting. 

28905. Then again, you would have the standard for 
the effluent; not for the river necessarily, but for the 
effluent ?—Yes, that would be the effluent. 


28906. I suppose the reason why the Croal could not 
be made suitable for manufacturing purposes is the very 
large amount of solids turned in with bleach works efflu- 
ent ?—I should think the bulk of the solids could be 
taken out. 

28907. Chiefly being lime ?—The solids in suspension 
anyway. 

28908. But the dissolved solids would be chiefly lime 
and starch ?—Organic matter. I should not like’to say 
anything is impossible, but it’ would take a great deal of 
purifying. 

28909. I want to ask about the suspended solids 
The suspended solids can all be removed in the 
settling, but do you think that the solids in solution 
could also be removed ?—I think it breaks up to some 
extent. 

28910. It gets precipitated along with the solids ?— 
I mean to say, if you take a bottle filled with ordinary 
liquor, it looks comparatively clear at the time, and if 
you keep it, after a while it certainly settles out. 

28911. And you think it removes with it the substances 
in solution to some extent ?—Yes, and I think the filter 
beds also break down a good deal of those elements in 
solution. 

28912. (Sir William Power.) (In the Chair.) The Com- 
mission are much obliged to you for the evidence and the: 
assistance you have given, and are giving.—They are 
very welcome, Sir. 


Mr. Watrer Leacn, F.C.S., Bradford, Yorkshire, representing Woolcombers, Limited, and Mr. HaroLtD MaRrsHA.r. 
Solicitor, Halifax, representing Woolcombers, Limited, called in; and Examined. 


28913. (Sir William Ramsay.) (In the Chair.) We are 
very much obliged to you for coming to help us in this 
inquiry. Ishould like to ask first if you will allow this 
evidence to be printed ? It might save time if it went 
on our Minutes at once, and I could supplement it by 
putting questions, and no doubt the other members. of 
the Commission would do the same.—(Mr. Leach.) Yes, 
certainly. 


Walter Leach, Fellow of the Chemical Society, has 
had an extensive experience in the treatment of trade 
effluents extending over a period of twenty-five years. 
Is Consulting Chemist and Engineer to Woolcombers, 
Limited, Bradford. 

The Woolcombers, Limited, carry on an extensive business 
as woolcombers at twenty different branches, situate in the. 
West Riding; in Bradford, Shipley, Halifax, and elsewhere. 
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Question 1.—Upon what principles should the Com- 
mission proceed in framing 1ecommendations as 
to the extent to which a manufacturer should be 
required to purify his trade effluents before discharg: 
ing them into a river or stream ? 

I have read the evidence of Mr. Harold Marshall on 
this question, with which I concur. 

Question 2.—Should there be fixed standards for various 
trades, and, if so, should the law provide means by 
which the standard could be raised or lowered accord- 
ing to the character of the stream ? 

(a) Fixed standards would be preferable, particularly 
when the effluent is discharged into a stream. 

(6) In considering the question of standards, regard 
must be had to the fact that in each class of industry, 
and in particular in the woolcombing industry, the efflu- 
ents to be treated depend upon the class of material 
treated and the particular process involved at the moment, 
and show a very wide variation from hour to hour and 
from day to day. 

(c) It follows, therefore, that a fixed standard to be 
practicable must be fixed in each class of industry on 
the basis of the effluent resulting after approved treat- 
ment from the material or processes containing the 
maximum ingredients in the class of industry affected. 

(d) The authority may be empowered to vary or dis- 
pense with a standard from time to time as improved 
methods of treatment of the effluents from any particular 
class of industry become known or a proper case made 
out. 

(e) It would be impracticable to comply with a standard 
on the basis of the character of a stream. 

(f) The standard must be on the basis of the character 
of the class of industry affected. 

(g) A woolcomber on stream A could not do better 
than a woolcomber on stream B, simply because of the 
higher character of the stream. Each must be controlled 
by the class of industry. 

(h) When the stream is of any ordinary standard of 
purity the riparian owners may be depended on to prevent 
any new pollution from arising. f 

(7) With this reservation the stream should be sub- 
servient to the industries upon it, subject to a reasonable 
practicable standard fixed on the basis of the class of 
such industries. Otherwise the industries will suffer. 
Question 3.—What methods are available for purifying 

trade effluents of various sorts within reasonable 
limits of cost, and what is the character or -juality 
of the purified effluents produced by such methods ? 

(a) In my opinion, speaking for woolcombers’ effluents, 
these effluents must be classed as absolutely different 
from ordinary cloth and woollen scouring effluents. The 
chief difference lies in :— 

(1) The presence of emulsified wool fat. 

(2) The high percentage of dissolved organic 
matter. 

(3) The strongly alkaline nature of the liquors. 

(b) The class of wool washed varies greatly. English, 
Scotch and Ivish wools contain traces only of wool fat 
and potash. Botany, Australian, New Zealand and 
Buenos Ayres wools contain 15 to 25 per cent. of wool-fat, 
6 per cent. of carbonate of potash, and up to 20 per cent. 
of sand, and generally yield only 40 to 50 per cent. of 
elean scoured wool, the whole of the remaining im- 
purities going away with the wash waters. 

(c) The present. system of treatment adopted by 
Woolcombers, Limited, (which is on the most improved 
known principle) consists of :— 

(1) Running the wash waters into sand-settling 
ponds, where a large quantity of solid sand and earthy 
impurities settle out. 

(2) Cracking with sulphuric acid the partly clarified 
suds. 

(3) The grease resulting from the neutralisation 
of the alkali of the soaps used, together with the 
wool fats and some remaining earthy matter, rises 
to the surface of the cracking tanks, and is then 
drawn off on to magma filters, through which the 
water drains away, leaving the greasy magma as a 
semi-solid mass, which is made up in canvas bags 
and pressed in a steam heated hydraulic press. 

(4) The acid effluent from the magma separation 
is run into a catch tank, where a further separation 

! of grease takes place, and the final effluent is then 

- run on to cinder filters, from which it is discharged 

to the river. 


6225. 


(d) I have, from time to time, made experiments with A+. Walter 
this final effluent with a view to further possible purifica- Leach, F.C.S. 


tion of such effluent, but have always found that the and 
resulting effluent is unsatisfactory. ! Aeeatearoleh 


(e) 1 have, within the last three months conducted 
special experiments on the final effluent on a comparatively 15 Jyune,1969. 
large scale, using 40-gallon samples of the effluent as now 
discharged in each case. 

(f) These experiments have been made at the Chartes- 
town Works, Shipley, of Woolcombers, Limited. From 
these works the effluent is discharged into the River Aire 
at a point below the outfall of the Bradford Beck. 

(g) The following is the result of such experiments :— 

(1) The total volume of effluent is 200,000 gallons 
per week (night and day running), making 50 to 
60 tons of magma, yielding 5 to 6 tons of grease.4 

(2) The untreated effluent from the washing bowls 
has the following compositions :— 

Parts per 100,000. 








Total solids - - - - 5,000 to 6,000 
Organic matter - - - 3,000 ,, 3,800 
Mineral matter - - - 2,000 ,, 2,500 
Fats - : : - =.,, 1.300 ,,,,.2;500 
Alkalinity equals HaSO, - 600 ,, 800 


(3) The effluent after treatment as above, has an 
average composition of :— 
Parts per 100,000. 


Total solid matter - - 1,700 to 2,000 
Organic matter - . - 800 ,, 1,000 
Mineral matter - - . 900 ,, 1,000 
Fatty matter - - . 400 ,, 500 
Acidity as Hz SO, - - 171 


(h) (1) A 40-gallon sample of this effluent was treated 
by neutralising with lime (43 lbs), and precipitating 
with alumina ferric (4 lbs), and gave 44 lbs. of press 
cake of the following composition :— 


Per Cent. 
Water - - - - - : 66°68 
Organic matter - - - - 10°44 
Mineral matter - - - - 22°88 
Fats - - - . - - 2°0 


(2) The effluent from the above-tested as under :— 
Parts per 100,000, 


Total solids - - - - 1623 
Organic matter - - - 245 
Mineral matter - - - 1277 
Fatty matter . - - 17°6 
Alkalinity as CaO ° - 154 


Being a reduction of :-— 
Parts per 100,000. 


Total solids - - - - 351 
Organic matter - - - 627 
~ Mineral matter - - - 276 
Fatty matter - - - 417 


(‘) This treatment would produce, roughly, 1 Ib. of 
press cake per gallon, so that nearly 90 tons would be 
produced per week, requiring 9 tons of alumina ferric, 
(£3 10s.) per ton, and, 10 tons of lime (£1) per ton :— 


Poa tf ; 
Costing oS ARS OSE TOS O ht 
BAU a8 a 8 ; 


£41 10 0 per week, 
or over £2,000 per year for chemicals alone. The cost 
of pressing, and of press cloths must be added, and also 
the cost of disposal of the sludge, so that the lowest 
estimate of cost of treatment on that basis at Charlestown 
Works, would, in my opinion, amount to at least £4,000 
per year, which would be impracticable. 

(7) In my opinion there is no known system of pre- 
cipitation which will treat satisfactorily at other than a 
prohibitive cost such an organically impure liquid as 
wool-washing suds. 

(k) With regard to the evaporation treatment, I 
some years since designed a special process for the treat- 
ment of wool-washing suds by evaporation, which was 
patented under the names of John Smith & Sons, of 
Bradford, and myself. 

(l) This process was worked continuously at Field 
Head Mills, Bradford, for seven to eight years, treating 
the effluent from two sets of wash bowls discharging about 
2,500 gallons per hour. When this mode of treatment 
was applied to Australian wool, specially rich in grease 
and potash salts, the sales of these substances together 
with the saving in cost of soap by using distilled water 
repaid the users for the cost of working. 


N 
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Mr. Walter - (m ) The system cannot be applied to commission -wool (2) The large quantity and difficulty of disposal 

Leach F.C.S., scourers’ requirements, as the class M42 wool washed varies of the sludge which would become a nuisance where- 
and within very wide limits. ever it were tipped. 

ae (n) The cost of the treatment at present eenita at (3) The large area required for the 1 necessary plant: 
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most of the works of Woolcombers Limited, results in a 
nett loss to the Company. : 

(0) In my opinion, the only method available for 
purifying woolcombers’ effluent within reasonable limit 
of cost is that known as “ the acid treatment,” the most 
improved form of which is now carried out at the works 
of Woolcombers, Limited. 

(p) The quality of the purified effluent produced at 
the Charlestown Works is as already given by me. 

(q) There are no methods available for further purifying 
the purified effluent within reasonable limits of cost. 
I base my opinion on the following grounds :— 

(1) The enormous volume of liquor and high 
percentage of organic impurities present make 
precipitation of the final effluent commercially 
impracticable on the ground of expense. 


(more than double the present space of the system 
in use). The nuisance arising from the smell. 

(4) The alkalinity of the resulting effluent which 
would be more liable to putrefaction and to cause a 
nuisance. as distinguished from the. present acid 
effluent which does not readily do so. 


Question 4.—Whether there are any cases in which manu- 
factures experience difficulty in satisfactorily purify- 
ing or disposing of trade effluents. 

‘The purification and disposal of woolcombers’ trade 
effluent present serious difficulties. 


Question 5.—Whether any alterations of the law are 
desirable in regard to trade effluents and manufac- 
turing pollutions generally. © 

I have read Mr. Harold Marshall’s evidence on. this: 
question, with which I concur. 


Haroup Marsua ct, Solicitor for Woolcombers, Limited; Secretary of the Halifax Trades’ Committee, 


Question 1.—Upon what principles should the Commission 
proceed in framing recommendations as to the extent 
to. which a manufacturer should be required to purify 
his trade effluents before. discharging them into a 
river or stream ? 

1. The rights of riparian owners should not be inter- 
fered with. _ 

2. (a) Regard should be had to the industrial interests 
involved, and to the circumstances and requirements of 
the locality, necessitating, amongst other considerations, 
the nature of the district (whether industrial or otherwise) 
through which the river flows, and the conditions, mode 
of user, and volume of the waters thereof. 

(b) The court or authority having jurisdiction should 
be satisfied in each case by proper evidence that, under 
all the circumstances, means exist at reasonable cost 
for treating the effluent and are reasonably practicable 
and available without causing material injury to the 
industry affectedcs, 

3. Subject to 1 and 2, the manufacturer should use 
the best practicable and reasonably available means to 
comply with a standard of purity applicable to the class 
of industry affected, such standard to be fixed on the 
basis mentioned, by Mr. Leach in answer to Question 2. 


Question 2.—Should there be fixed standards for various 
trades, and, if so, should the law provide means by 
which the standard could be raised or lowered, 
according to the character of the stream ? 

I concur in the evidence of Mr. Leach-on this question. 


Question 3.—What methods are available for purifying 
trade effluents of various sorts within reasonable 
limits of cost, and what is the character or quality 
of the purified effluents produced by such methods ? 

See evidence of Mr. Leach. 


Question 4.—Whether there are any cases in which manu- 
facturers experience difficulty in satisfactorily purify- 
ing or disposing of trade effluents ? 

I concur with the evidence of Mr. Leach on this question. 


Question 5.—Whether any alterations of the law are 
desirable in regard to trade effluents and manufac- 
turing pollutions generally ? 

1. (a) In my opinion speaking generally, any alteration 
of the law should proceed on the basis of my answer to 
Question 1. 

(b) In particular, the sewers of a sanitary authority 
should not be deemed, sufficient for the requirements of 
their district, unless such sewers are sufficient to receive 
and dispose of trade effluents within the sanitary area, 
and Sec. 7 of the Rivers Pollution Act, 1876, should be 
amended, accordingly. 


(c) The term “sewers” in. the 1876 Act should -be 


should be allowed in the assessment of the net annua} 
value of his trade premises for rating purposes. 

(f) The terms “‘ manufacturers ” and ‘‘ manufacturing ” 
in the Rivers Pollution Prevention Acts should be defined 
to extend to every industry involved. 

(g) The following enactments should apply to manu- 
facturing and mining pollutions as well as to sewage 
matters :— 

Par. 5 of Part II. of the Rivers Pollution Prevention 
Act, 1876. 

The Rivers Pollution Prevention Act, 1893, Sec. 1. 

(h) The West Riding Rivers Act of 1894, Sec. 11 (2) and 
(3), should be altered so as to accord with the 1876 Act, 
Sec. 6 (Pars. 6 and 7). 

(i) The West Riding Rivers Act, 1894, should contain 
a similar power to Sec. 8 (Par. 3), of the 1876 Act, and 
Sec. 18 of the 1894 Act should be amended accordingly. 


As To PROCEDURE. 


2. (a) A Central Authority is recommended by the 
Commission and if appointed would appear to be a 
convenient authority to deal with disputes between the 
manufacturers and the Rivers Board, failing agreement 
to refer to an arbitrator, subject to a right to have any 
question of law involved decided by the Court. 

(b) Any Authority which is to command the confidence 
of the parties must be entitled to have the case properly 
heard. This can only be done by the parties being 
entitled to be legally represented and to adduce such 
evidence as they may be advised is necessary. 

(c) In every case the authority having jurisdiction 
should state the grounds for their decision on the same 
lines as a Judge. 

(d) A manufacturer should be entitled to reasonable 
notice before proceeding against him. Manufacturers 
should be entitled to obtain an Order from the Central 
Authority to vary or dispense with a standard for good 
cause shown at any time. 

(ec) Under the present law the West Riding Rivers 
Board may proceed before the magistrates under their 
1894 Act, and before the County Court nore the 1876 
Act. 

(f) The effect of these alternative procedures is to 
give to the Rivers Board the option of selecting their 
tribunal in each case, which is unsatisfactory. | 

(g) Whatever the authority, there should be cne 
procedure applicable to all parties, with ‘the right of 
appeal on any question of law.  ~ 

(h) I am unable to concur in the views expressed by 
Mr. Atter and Dr. Wilson as embodied in the statement 
handed by them to the Commission (Q. 27167) 


New Source oF POLLUTION, 


defined, to include outfall works in view of the decision 3. (a) I. do not think special legislation which does Q. 27167, 

of the Court of Appeal in Broox v. Meltham Urban District not apply to an existing business is necessary or desirable Y. 27180, 

Council, 1908, 2 K.B. 780, since affirmed by the House in the case of a new business. (). 28406, 

of Lords. - (b) Any person starting a new business which contains @ 28408. 
(d) The sanitary authority should be compelled to polluting element may be assumed to be well aware of 

receive into the sewers and dispose of trade effluents, his responsibilities in regard to rivers, and will have 

subject to reasonable conditions as to preliminary treat- made his plans accordingly. 

ment or payment. {c) There can be no reason for placing him on ‘a less Q. 27164, 


(e) Any outlay to comply with such conditions or 


favourable footing. than anyone else by- ee ow pau. 
payment required to be made by the manufacturer, 


a special penalty as suggested. 


27180. 


27167. 
27184 
27188. 


27167. 
27189 
27200. 


). 27190. 


— 
. 


27198. 


27196. 


27198. 
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(d@) When a man is prepared to risk capital in a’new 
business he-should have every encouragement. 

(e) Notices from the public authority of nenalnes 
which he will lay himself open to if he commits a breach 
of the law are unnecessary. 

(f) The course suggested by Mr. Atter and Dr. Wilson 
on this head in my opinion is unnecessary and inexpedient 
and might lead to. misunderstanding and cause the 
capitalist to abandon the intention of embarking his 
capital in the business at all which would mean a sub- 
stantial loss to the district. 

(g) The fact of the Rivers Board haying been in active 
operation since 1893 without having found it necessary 
to consider this question infers that no-grievance exists. 

ABUSE OF PURIFICATION WoRKs. 

4. (a) I do’ not agree that any difficulty arises in 
dealing with this question under the present law. 

(6) Such a case must be exceptional or the matter 
would have been brought before the Court either under 
the 1876 Act or the 1894 Act. ) 

(c) If the facts were as stated on a jfirst offence a 
warning would be sufficient. If the offence were repeated 
the master would probably be convicted under the present 
Jaw. 


SHort TENANCIES. 


5. (a) The effect would be that the owners would not 
let under such terms. 

(b) The owner would not lay ahart the capital and 
the tenant would not be tied, and the place would stand 
empty. 

(c) The owner of the premises, has.no interest in the 
business of the tenant. The tenant makes his own 
arrangements for his own business and would resent 
interference from the landlord in regard thereto. 

(d) The tenant’s operations might necessitate alterations 
in the mode of dealing with his trade refuse at any time. 

(e) The owner would not accept responsibility, it would 
pay him better to keep the premises unlet. 

(f) Short tenancies must be exceptional and can only 
apply to small premises. 

(g) The case of the dyehouse weekly tenancy (Q. 27189) 
must have been very small and most exceptional and. 
does not need special legislation. 

(h) The Rivers Board could have applied for a penalty 
under the 1894 Act. They evidenlty did‘ not do so. If 
they had done so they could have followed him. 

(¢) The traders are fully aware of their obligation to 
prevent pollution and when they take any premises they 
are prepared to accept the same. 

(j) This obligation is fully considered by both parties 
on arranging terms of tenancy. 

(x) A tenancy nominally for three years does not imply 
a tenancy limited to three years. (Birstall case.) 

(!) It generally means that if the tenant considers the 
place suitable for the business the tenancy will continue. 

(m) The powers of the Rivers Board are undoubtedly 
universal knowledge in the West Riding amongst traders. 

(nm) I have not seen any agreement containing such a 
term as is mentioned in 27,198, but it does not appear 
unreasonable. 


(0) The tenancy to which such term is applicable must My, Walter 


be very small. Leach, F.C.S., 
(p) A tenant does not take a premises and lay down and 
any substantial capital therein on such a basis. Mr. Herold 


(q) I would point out that if such a case occurred the Morshall. 
Rivers Board could apply for a penalty against bim 15 June, 1909, 
under their special Act which would-be ample protection. 
They, however, appear to prefer to adopt the 1876 Act. Q. 27199. 
This alternative procedure is unsatisfactory. 








Liquip REFUSE DEALT WITH BY CONTRACTOR. 


6. (a) Here again there should be no difficulty in ascer- Q, 27167, 
taining the liability of the mill-owner or the contractor, Q, 27201 
or both in each individual case, and punishing him if the -27204. 
proper procedure is taken. 

(b) The powers of the Rivers Board are ample for the 
purpose. Rivers Board, Act, Secs. 11 and 12. 

(c) If desired to make more clear, the onus might be 
placed on the party proceeded against in the absence 
of evidence of agreement to the contrary. 

(d) The refusal of the Local Government Board in the 97949 
Colliery case was an exercise of their discretion on the _27253. 
particular facts of that case, showing importance of dis- 
cretionary power. 

(e) The Rivers Board can proceed under the Rivers 
Board Act, 1894, or the Rivers Pollution Prevention Act, 

1876. 

(f) If they go under the Rivers, Pollution Prevention 
Act, 1876, the penalty is incurred when the Order of 
Court is disobeyed; if they go under the Rivers Board 
Act, 1894, they can apply for a penalty in the first instance 
with or without further relief. It is simply a question of 
procedure. This alternative procedure is objectionable. 


SAMPLES. 


7. (2) The manufacturers do not in my experience ob- ¢, 97167, 
ject to the Authority obtaining samples on the premises 
if approached in an open manner. 

(5) I have inquired into the Halifax illustration referred ¢, 27939, 
to, which appears to have been an isolated case and. arose 
from a misapprehension, which was put right some time 
since. I am informed the Rivers Board Inspectors have 
since been accustomed to visit the premises whenever 
they wish without interference. In my opinion the 
Board, have ample powers under their local Act. 

(c) It would be impossible to change the character of ¢, 27241. 
the effluent in the mode suggested without stopping (). 27242. 
the business. 

(d) The main objection of the manufacturer in regard 
to samples is not so much the principles of the Rivers 
Pollution Prevention Acts, if worked out on reasonable 
lines. 

(e) Samples should be taken openly and one half part 
should not be taken away but should be left with the 


_ person in charge of the premises properly sealed and 


with: particulars of the date, time and place of taking 
and the name and description of the person taking. Any 
disturbance of the surface should. be.made good by. the 
Authority. 

(f) If this course is adopted, objection would not be 
raiséd by any reasonable man. 








28914. I will take it in order; we will leave the joint 
question till later. I think, Mr. Leach, in your very 
first statement you say: ‘‘ Fixed standards would be 
preferable, particularly when the, effluent. is discharged 
into a stream.” Have you got any such fixed standard 
in your mind ?It is dealt with in reply (b) to the question. 
The standard will have to be based, in my opinion, on 
the particular effluent which is turned out when the worst 
class of material is being treated in the particular works 
under the conditions of treatment. 


28915. I do not quite follow. Would you take 
the very worst class of material that you have to treat ? 
You would treat that as well as it could be treated; you 
would then apply the standard to the effluent which is 
obtained .by such treatment ?—That is so.. In my 
opinion, that is the only practicable standard which may 
be set. up. The nature of the wool treated is so different 
at different times, and that we cannot regulate. 


28916. But could you not save up that effiuent in tanks 
so as to make it uniform ?—Well, one lot of wool might 
run on for one day, ten days, three weeks or six months. 
The variation of each lot of wool is our difficulty with 
regard to storage. °° 


6225. 


28917. I see !—At certain of our works we deal with 
wool which remains the same in quality for three months 
at a time; that is to say, the lot of wool is never broken 
out or stopped. In other words, we have to accept any 
parcel of wool, of whatever weight, which any customer 
sends us, and sometimes those parcels are bad samples of 
very bad lots, and they run perhaps for an hour. Ina 
case like that we do store. We store about twenty-four 
hours’ supply, but in most cases we could not store above 
a day’s supply. 

28918. Where the treatment goes on for a long time ?— 
Where. the treatment goes on for a long time. 


28919. Why do you think it would be impracticable to 
comply with a standard on the basis of the character 
of a stream ? No doubt if you turn a poor effluent into 
a large stream, it does not produce very much effect. 
On the other hand, if it goes into a small stream the 
effect is serious ?—Yes. 


28920. But would you not regulate it by the size of 


the stream, or is the variation in the size of the stream 


an objection ?—If you fix a standard in proportion to 
the stream you place one manufacturer at a disadvantage 
compared with another. A manufacturer situated on 
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28941. Is it probable it will rise again ?—It is very 


Ly yp & I t ould have to do a small amount of puri- 
oe asian winwiek . unlikely. The Bradford Qorporation at their Sewage 


Leach F.C.S., fication compared with one on a small stream. 





28922. (Chairman.) That gives’ an analogy. Dr. 
McGowan says if you buy a house in London you pay 
more for it than you pay in the country; it is a natural 
advantage. You probably pay more for the proximity 
to that large stream than you would to the small ore ?— 
Certainly. 


28923. There is something to be said for that point ?— 
Yes, that is so. 


28924. Under letter (h) you say: ‘‘ When the stream 
is of any ordinary standard of purity”; that means 
when it is not polluted I presume ?—When it is not 
polluted by trade refuse. 

28925. Or by sewage ?—Or by sewage. 

28926. Wool fat, I suppose, means emulsifiable wool 
fat ?—Yes. 

28927. Suint ?—No, not suint. I would not include 
that as wool fat. It is the emulsifiable grease which is 


wool fat. Suint isa solution of peculiar organic salts of 
potash. 


29828. It is largely emulsified wool fat ?—It is largely 
emulsified wool fat. but suint is the name applied to 
the liquor from steeping greasy Botany wool in cold 
water for the recovery of Potash. 


28929. And the impurities go away with the wash 
waters from the wools, which contain a very large amount 
of wool fat? You say the whole of the remaining im- 
purities are chiefly sand ?—Sand and organic potash salts. 


28930. They are allowed to go ?—The organic potash 
salts are allowed to go. The sand is kept back. 


28931. You do not try to save those ?—We do not 
try to save those. 


28932. Are they not profitably saved in France ?7— 
They are in France, but there are peculiar conditions 
which obtain here which do not obtain in France. In 
France they deal with one class of wool, Australian or 
Buenos Ayres wool. In Bradford we treat various kinds 
of wool, and it has not been found profitable. We have 
several of our works fitted with potash recovery plants, 
but they have every one been abandoned because of 
the expense. 


28933. Because of the irregularity of the supply ?— 
Because of the irregularity of the supply and the large 
amount of evaporation which has to be done in order 
to recover the potash. In France the solutions are got 
up to 8 per cent. of carbonate of potash. In Bradford, 
in the case of the wools we treat, it is not even 2 per cent. 
That means there is eight or ten times the evaporation 
to be done. 


28934. And these potash salts, with their very dirty- 
looking acids, I suppose go away ?—Yes. 


28935. The organic matter mentioned under the 
heading (g) too, I assume, are those potash salts we were 
speaking of ?—Yes, Sir. 

28936. They are differentiated from the fats in that 
way. Have you ever tried septic tanks as a means of 
treating such effluents after the fats have been removed ? 
—No, Sir, we have not. 


28937. It might be possible to make it undergo anaerobic 
fermentation ?—Yes, it might be possible. We have 
never tried any experiments on those lines at all. 


28938. As an answer to Question 4 you merely state 
that: “The purification and disposal of woolcombers’ 
trade effluent present serious difficulties.” Have you 
no suggestion to make except cracking the fats, actually 
what you at present do ?—There are only two processes 
which are available in my opinion. One is the removal 
of the fats and the filtration of the resultant effluent, 
and the other is evaporation. 


28939. After removal of the fats ?—After removal of 
the fats, prior to evaporation. 


28940. You do gain on the recovery of fats, do you not, 
on the whole ?—No, the net result to our Company is a 


loss, owing to the very low price to which grease has 
fallen. 


and ; Works are recovering very large quantities of fat, and 
Mr. Harold 28921. (Dr. McGowan.) If you buy a house in London, that has depressed the market considerably. Where: 
Marshall. you pay more for it than you would pay in the country. ve formerly got £13 to £14 per ton for the grease, we are: 


now only getting £6 10s. to £7, and it costs very closely 
on to £7 per ton to produce it—the working cost. That. 
is not including the rent of the land or interest on the 
plant. 


28942. But in spite of doing that you still have a very 
seriously polluted effluent to dispose of afterwards ?— 
That is s9. 


28943. Then, taking up the question of evaporation, 
is not that feasible ?—It would be feasible if one class 
of wool were dealt with. It entirely depends on the 
proportion of grease and carbonate of potash which would 
be recoverable. 


28944. But after evaporation you would remove the 
grease ; you would crack it 7—No, we do not crack it ; 
we remove it by centrifugal action. 


28945. But that is not saponifiable fat, is it ?—That 
is not saponifiable ; about 20 per cent. is saponifiable, 
the remaining 80 per cent. being non-saponifiable. 


28946. Is that what you squeeze out by hot presses ?—. 
It is rather a different fat which is recovered; there are 
no fatty acids in it. It is quite a neutral fat. In the 
fat we recover by acid treatment we get anything from 
16 to 25 per cent. of fatty acids. 


28947. Are both those classes of fat used for the same 
purpose ?—No, quite different purposes. They are 
both used for currying leather; that is the only common. 
purpose to which they are put. 


28948. Is one not used for greasing the wool in spin- 
ning ?—No, it is too thick for that purpose; only olive 
oil is used for greasing wool in spinning. 


28949. Whatis it used for mostly ?—To produce oleine 
and stearine. Stearine is used for leather currying, and. 
oleine is used for lubricating shoddy in the Batley and. 
Dewsbury districts. 


28950. But as a matter of expense, would it not pay 
you to get rid of the whole of your effluent by evaporation’? 
It is going to cost something; is not this the cheapest 
way of getting rid of it? You do make something on 
the potash; you do make something on the fats ?—If 
there is potash and fat to begin with. The Bradford. 
trade during the last ten years has changed materially in 
regard to the character and the quality of the wool used. 
init. Formerly only Australian and Buenos Ayres wools 
were used. Now we get scoured wools imported from 
Australia, in order to save the carriage of the weight of 
grease, &c., which is about 50 per cent grease and other 
matters. The cost of carriage is a very considerable 
item, and in order to do away with that, we have im- 
ported, for some years past, a large quantity of scoured. 
wool. 


28951. There is also another element which enters 
into it; that is the skin wool—wool which is taken 
off the dead pelt of the sheep. Is that more liable to 
be dirty than the other ?—It contains no grease, or 
practically no grease, and no potash. 


28952. But I suppose as a general principle you would. 


say, in order to get rid of your impure liquors in some 


way or another, some expense must be borne ?—Certainly. 


28953. Then the question comes up, which process: 
is most efficient and at the same time the least 
expensive ?—Yes, Sir. 

28954. You think evaporation is the best course to 
pursue ?—It is undoubtedly the best solution of the 
difficulty, because you produce no effluent whatever. 


28955. Has that been done ?—Yes. I took out patents 
for that and put one plant up in Bradford, which 
dealt with 3,000 gallons an hour as a maximum. The 
average quantity dealt with was 2,500. The evaporation 
was done in a quadruple effect evaporator. And then 


_ we patented a special type of centrifugal machine, which 


would run continuously with the concentrated effluent. 
If you treat washing effluent immediately it comes from 
the washing pails in the centrifugal machine, you cannot. 
get a separation of the fat, because the density of the fat 
is so near to the density of the solution it is contained in. 
But by increasing the density of the solution, and leaving 
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the fat of the same density, you get a considerable differ- 
ence, and that renders it possible to separate about 90 
per cent. of the wool fat. This machine was run 
on the same principle as the ordinary centrifugal machine 
of the ordinary cream separator type, and the potash 
liquor escaped over a bevelled plate at the side. The 
back contained all the sand. These machines were run 
for about four hours at a stretch, and then stopped to 
have the sand cleaned out. The potash liquor which 
ran away contained about 16 to 18 per cent. of carbonate 
of potash, and was evaporated and run into a rotary 
_furnace. The whole of the water which was distilled 
was recovered, and used as distilled water in the wash 
houses, and it resulted in a net saving of about 14 per 
cent. in soap. 


28956. Was that a loss on the whole ?—There was a 
profit on those particular works of about £20 a week, as 
long as they were on the character of the wool for which 
the machine was put down. 


28957. But taking it on the year, or period of years, 
would it be a loss or a profit ?—It would under present 
conditions be a loss, a serious loss, on account of the by- 
products not being present in sufficiently large quantity 
to result in a profitable return. 


28958. But would you regard it as a legitimate loss ; 
I mean to say, as a loss which you could not help? You 
have to produce some reasonable effluent or stop an 
effluent altogether, from the point of view of the works ? 
—It would lead to a very much enhanced cost of pro- 
duction, undoubtedly. 


28959. If all your competitors were obliged to do the 
same thing, would it make much difference ?—We should 
have a very serious competition with the Continent 
under those conditions, in all probability. 


28960. Where there is no such restriction ?—Where 
there is no such restriction. 


28961. (Sir William Power.) Does the evaporation 
process deal with the whole of the liquid refuse in your 
works ?—Yes, the whole of it. There is absolutely no 
liquid goes away from the works. No nuisance can arise 
from it, unless the plant breaks down of course. This 
plant ran night and day for eighteen months without 
being cleaned out, or breaking down. So it was a 
thoroughly practicalscheme. It is only the change in the 
character of the wool that has rendered that plant 
inoperative. 

28962. (Chairman.) It looks irrevocable, because pro- 
bably they will never go back to sending unscoured wool 
from Australia to this country ?—No, they will never 
go back to that now. 

28963. (Colonel Harding.) Mr. Leach, you have said, 
in answer to Sir Wm. Ramsay just now, that if wool- 
combers were put to expense in treating their effluents, 
they would be at a disadvantage in competition with 
foreigners, who are not called upon to do anything ?— 
Yes. 

28964. But is that so ?—That would be so undoubtedly. 


28965. But are they not called upon to do anything ? 
—In Roubaix the whole of the effluent goes down to the 
river. 

28966. Has not the shockingly impure condition of the 
river become rather an international question in France ? 
—Yes. 

28967. And is not considerable pressure now being 
brought to bear on the manufacturers of Roubaix to do 
something ?—Up to now there is no treatment being 
pursued there. 

28968. Are there no plans for dealing with these waters 
by means of carbon bisulphide, or benzine ?—There is 
one plant at Verviers. There is one on the American 
system at Verviers, which treats wool by petroleum 
benzine. 

28969. Is it not a fact that there is a great deal of 
pressure being brought to bear on the French woolcombers 
in the Roubaix district to purify their effluent ?—There 
has been for the last fifteen years, but up to now without 
effect. 

28970. Has nothing been done by any of them ?— 
There is the old Battage process and the acid cracking 
process ; they have these at Roubaix. 
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28971. They have in fact carried out what you are 
carrying out ?—They have carried out the same system 
we are carrying out, precisely. 


28972. Then without doubt, if some means were shown 
in that district for dealing with these effluents, those 
manufacturers in the Roubaix district would be called 
upon to do something on the same lines ?—Yes, possibly. 


28973. So that the objection that you raised just now, 
that if you are called upon to carry out works you would 
be placed at a disadvantage with foreign competitors, 
would scarcely hold good ?—Provided they took up the 
same process, of course. 


28974. Is it not extremely likely they would be com- 
pelled to do so ?—There ‘would be pressure put upon 
them, certainly. 


28975. (Chairman.) I think you made a remark before 
that they dealt with a different quality of wool ?—That 
is so. 

28976. Therefore, they could work it at a profit ?—- 
Therefore they could work it better than we could do at 
Bradford. 

28977. (Colonel Harding.) Then you do recognise that 
it is necessary for manufacturers to incur some expense 
in dealing with their effluent ?—Certainly, if they become 
a nuisance; most decidedly. 


28978. You have spoken to us of your process at the 
Field Head Mills, which actually did give, under certain 
circumstances, a profit 7—Yes. 


28979. Is the impracticability of that process in other 
cases simply due to the expense ?—Due to the expense 
only; yes. 

28980. Apart from expense it is practicable ?—It is a 
practical means. 


28981. Then what sort of expense might be incurred 
say in the case of Charlestown Mills if such a process 
were carried out ? You have a Mill at Charlestown, and 
you have there a considerable volume of effluent ?—Yes. 


28982. If you were called upon to deal with that 
effluent on the lines of Field Head Mills, what sort of 
expense would be incurred ?—The expense of coal for 
evaporation, boiler, plant for generating steam, and 
wages. Those are the only items. The chief item, of 
course, is the cost of evaporation. 


28983. It would be very interesting to us to get an 
answer if possible to a question of that kind, because 
that is a process which is obviously a businesslike one, 
because it does away with the effluent altogether ?—That 
is SO. 

28984. Is there any necessity at your Charlestown 
Mills for you to return to the river the water that you 
take from the river ?—No, we do not take any water 
from the river for our washing. 


28985. Then there would be no difficulty as regards 
riparian owners in carrying out your process of evapora- 
tion ?—There might “be a difficulty in one sense; the 
evaporation is conducted in vacuum, and the vacuum is 
obtained by a jet condenser worked from the river, 
and the distilled water which is produced contains large 
quantities of ammoniacal vapour, and also sulphide 
compounds, which might be objected to by the river 
people on account of the smell. At Field Head Mills we 
discharge into the sewer. 


28986. Is the volume of that large or small ?—It is a 
very large volume, about twenty times the amount of the 
distilled water recovered. 


28987. And it is not right to say the process of evapora- 
tion does away with the effluent altogether ?—It does. 
away with effluent. 


28988. But it produces a by-product which is worse ?— 
It is not worse. It is not anything like so serious an 
objection. It is simply the vapour, the gas, which comes 
away from distilled water, and is removed by the water 
used, for producing the vacuum in the jet condenser. 


28989. (Chairman.) There are no solids ?—There are 
no solids ; it is simply a gas and it smells. It is not really 
an objectionable smell, but it might be objected to in the 
river. 

28990. (Colonel Harding.) Would it interfere with the 
use of the water by the manufacturers lower down ?— 
No, no; it is only a smell. 
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- 28991. It would not affect their boilers -?—No, it would 
not affect their boilers. © :; 


28992. Would that smell pass off: readily as the water 
passed. down the stream ?—Oh yes; it passes off very 
readily. 

28993. Then you do not say that the process of evapora- 
tion owing to this discharge would be objected: to ?—I 
do not think so; the whole of the smell can be dissipated 
from the water by blowing air through it. 


28994. The difficulty can be got over ?—Oh, ‘yes. 


28995. Then the whole question turns upon the point 
of expense ?—That is so, 


28996. And you are unable to tell us what the expense 
would be in the case of your Charlestown Mills ?—I 
could not tell you from memory; I could get the figures 
out for you. 


28997. (Chairman.) The expense would vary with the 
class of wool you are treating ?—It varies with the quan- 
tity of water you evaporate. 


28998. (Colonel Harding.) What is the volume of the 
water you deal with there ?—About 1,800 gallons an 
hour, day and night. 


28999. It would be considerable ?—Yes. 


29000. The cost of evaporation ?—You can evaporate 
25 lbs. of water per 1 Ib. of coal. Our figures vary between 
23 and, 28 ; we will take it at 25. 


29001. Would it be possible for you to give us any 
information as to what might be the cost of evaporation 
in a specific case like that of your Charlestown Mills. 
I do not suggest to you, Mr. Leach, that it is financially 
practicable but it would be interesting to us to simply 
have that information ?—I could let you have that in- 
formation in a couple of days. 


29002. I do not want you to do it immediately ?— 
T could give you roughly an idea. 


29003. It would be interesting to us to know what 
such a process might cost. You might add it as a foot- 
note to your evidence later on ; do not trouble to calculate 
it now because I know it would be very difficult for you 
to do so ?—Yes. 


29004. Then with regard to some of these other solvent 
processes, have you considered at all what might be the 
cost of them ?—Yes, I have had some experience of solvent 
washing. The difficulty in a town lies in the danger in 
the ‘first case of using large volumes of volatile solvents 
near large factories is the risk of explosion. That has 
been minimised to a considerable extent; so much so 
that for twelve or fourteen years past the plant has 
been used in America by the Arlington Mills Co., and 
has run continuously during the whole of that time 
without any accident. 


29005. What would they use ; common bi-sulphide ?— 
No, they use petroleum-naphtha. 


29006. And is that for dealing with precisely the same 


class of wool ?—That would deal with any class of wool, 


irrespective of the grease contained in it. 


29007. What experiments, if any, have been made in 
your district with that operation ?7—There have been no 
experiments made in our district except by Messrs. Isaac 
Holden’s. They experimented with bi-sulphide of carbon. 
That is liable to explosion. They had two serious explo- 
sions, and finally abandoned it on account of the danger 
of explosion: 


29008. No experiments have been made with the 
solvent used in the United States ?—Only on a small 
scale. | 


29009. By whom ?—I had some experiments con- 
ducted in the Arlington Mills on several bales of wool 
which 4 were treated half there and half on our 
ordinary system, as at Bradford, and the wool specialists, 
to whom the washed wool ‘was submitted afterwards, 
declared unanimously that the system in use in Bradford 
was very much better for the purpose of the Bradford 
trade, than the. American system. The Bradford system 
leaves in the fibre about ‘6 to -7 per cent. of the wool-fat 
and that has a marked effect on. the spinning property 
of the fibre in Bradford. In America. the whole of the 
grease is taken out, there is none left in the fibre, and 
that, in the opinion of the wool experts in Bradford- 


‘disappears because you are connected with sewers ?— 


‘been taken out; 
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leaves the fibre. brittle and renders. it. less spinnable. 
The wool fibre flies in spinning more than it does with 
the Bradford system, and does not leave as soft a yarn. 
This has to my knowledge only been adopted by one 
firm in America, that is the Arlington Mills Co. 


29010. So that that process, apart from the question 
of expense, you say is objectionable, because it makes 
the results, in regard to the fibre to be treated, worse ?— 
That is so. There is also another objection to it, that 
you have an effluent to deal with even in that case, 
because the wool, after it is de-greased, has to be washed 
in order to remove the salts of the potash and the organic 
impurities as well as the sand. You then have that 
effluent to deal with. 


29011. We come now to the processes which are in 
actual use in your own mills, but before doing so I should 
like to ask you; you have I believe twenty mills to 
superintend ?—Yes. 


29012. And in regard to sixteen of them the difficulty 


That is so. 


29013. And why are not the other four connected 
with sewers; are the circumstances impracticable ?— 
They are out of the town and there are no sewers near 
the works. 


29014. Does that apply to the Valley Mills ?—To th 
Valley Mills, yes. ; ‘ 


29015. Are there no sewers there ?—There are no 
sewers there. You mean the Valley Mills; the Charles- 
town and Shipley, I presume. , 


29016. No, I mean the Valley Mills in Bradford ?— 
The Valley sheds. , 


29017. Yes ?—We are connected there with the sewers. 


29018. You are connected now with the sewers ?— 
We are connected now with the sewers. 


29019. Then you have only four mills which are not 
connected with the sewers ?—That is so. 


29020. Do you suggest to us that the natural issue 
out of all these difficulties is to connect with the sewers ? 
—That would be the most practicable, certainly. 


29021. Then somebody may have to fight out the 
difficulty ultimately with the local authority ?—It is 
fought out now in the Bradford Sewage Works very 
satisfactorily in regard to the recovery of grease, but 
there is no purification of the effluent after the fat has 
all the organic impurities originally 
present are still in with the exception of grease. 


29022. Have you any experience of the effluent pro- 
duced at the Frizinghall Works ?7—I have only seen it ; 
I have never made any experiments with it. 

29023. You do not suggest it is very satisfactory ?— 


It is not satisfactory by any means. It contains all 
the organic impurities which are putrescible. 


29024. It is very bad indeed ?—It is very bad. 


29025. When you speak of it as very satisfactory you 
mean as regards the extraction of grease ?—That is so 
only. It is very strongly acid on most occasions. » 


29026. The same thing applies, of course, to your 
carrying out that process in separate works ?—That is 


“so; you must have an excess of acid in order to have 


the grease separated. 

29027. Now we will come to the process which you 
have in operation at your works, which are not connected 
with the sewers. You there extract the grease as far 
as it is practicable or as far as it pays to extract it ?— 
As far as it is practicable. 

29028. Whether it pays or not ?—Whether it pays or 
not, yes. 
29029. And at the present moment you tell us that, 
owing to the great production at the Frizinghall Works, — 
the price to be obtained has been considerably reduced ?— 

That is so. 

29030. So that the process which before was worth 
carrying out is now carried on at a loss ?—That is so} 
29031. After you have abstracted the grease you have 
really to, deal with an effluent which is extremely foul ?—. 

That is so. 


* 29032. And has any method been found successfully 
to deal with it at all ?—We are experimenting now and 
we have got a lot of information on which the general 
conclusion had been founded that we reduce the organic 
impurities very materially but increase the proportion 
of mineral matter by the use of lime and alumina-ferric. 
The result of some of. these experiments is detailed in 
my evidence. The effluent is still very foul, even after 
_ the purification effected has been so much as this, In 
my proof the figures are given. 


29033. That is the series of experiments with small 
40-gallon samples ?—Yes, that is so. 


29034. But the results obtained in those experiments 
are not very satisfactory, are they ?—If you take 
effluent 3, the organic matter, as the liquid is now dis- 
charged to the river, varies from 800 to 1,000 parts per 
100,000. That is reduced down to about one-fourth, 
to 245 parts (Par. 2). The mineral matter on the other 
hand has gone up about 200 parts and the fatty matter 
has gone down from 400 parts to 17°6 parts. 


29035. Then what is the mineral matter ?—The 
mineral matter is. largely sulphates of potash and soda. 


29036. Still very objectionable ?—Well, they are not 
objectionable in themselves; it is the sewage matter 
which is the chief objection ; the salts of soda and potash 
would not be objectionable I take it. 


29037. (Chairman.) I suppose you do not know what 
these salts are ?—No. 


- 29038. Are they very dark coloured ?—They are very 
dark coloured, yes. 


29039. (Colonel Harding.) So that the results you 
obtained were very far from being satisfactory ?—Far 
from being satisfactory. 


- 29040. And would scarcely warrant the considerable 
expense you have been to to obtain them ?—I do not 
think they would satisfy any reasonable man. ° In regard 
to the cost, of course, that is an enormous item in dealing 
with these large quantities of liquor. ; 


- 29041. You have had large experience in these matters. 
Can you suggest to us some ways other than those to 
which you have called our attention for dealing with 
this matter ?—The only other way I could suggest would 
be experimental work undertaken with septic tanks. 


29042. What do you foresee would be the advantage 
of using septic tanks ?—They would get rid of a large 
quantity of suspended matter. 

29043. By decomposition ?—By decomposition in the 
septic tank. 

' 29044. By settlement first and then to some extent 
by decomposition ?7—Yes. 

29045. (Chairman.) Before or after the removal of the 
grease ?—After the removal of the grease, yes. I do not 
think aseptic tank would be workable without previous 
removal of the grease. I believe it has been tried. 
Mr. Garfield has experimented with it, and I believe he 
has not succeeded in dealing with it on account of the 
grease which chokes the filters up very quickly; it 
makes them air-proof, so the grease would have to be 
removed first. 

‘29046. (Colonel Harding.) That is applied to the 
septic tank ?—Filtration after septic tank. 

_ 29047. But so far as septic tank is concerned you would 
expect decomposition and therefore a continual reduction 
of septic tank matter ?—That is so. | 

» 29048. Would you expect a large reduction ?—I am not 
prepared to make any statement on that point, because 
J have not made any experiment, 


- 99049. You aré acquainted with the digestion that 
takes place in the ordinary domesti¢ septic tank ?—Yes. 


99050. You are reducing it very much ?—25 to 30 
per cent. 

_ 29051. You would not think it reasonable to expect 
more, a dry effluent ?—I think it reasonable to expect 
more after the grease is taken out. 

29052. And you think septic tank is one of the lines 


on which you might make an experiment ?—I think it 
might be undertaken with a reasonable hope of success. 
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29053. What do you think of the method of filtration Mr. Walter 
by biological filters ?—Our difficulty in filtration has been’ Leach F_C.S., 
that if you leave a small quantity of grease in you choke and 


; dere : Mr. Harold 
your filters in a very short time. Datebecdl, 


29054. You think evaporation absolutely necessary ee 
to remove all grease ?—Yes. “15 diine, 1909. 


29055. Are you aware of Garfield’s experiment in the 
filtration of the effluent after the grease has been removed, ? 
—Yes. 


29056. In this experiment was the grease sufficiently 
removed from the effluent ?—In the small experiments, 
yes. 


29057. And if I remember right, although the effluent 
was acid, there was considerable improvement by the 
passage through the filter ?—Yes, in certain cases’ the 
effluent comes out in an alkaline condition. Whether 
that alkali is due to the decomposition of the acids, or 
to the n>utralisation of the acids by the material of which 
the filter is composed, 1 should not be prepared to say ; I 
should think the latter is the more likely. : 


29058. Then you have not carried out any experiments 
on those lines yourself ?—No, we have not. Our effluents 
are very much more foul than the Corporation effluent. 
When mixed with domestic sewage they get a much 
more perfect separation of grease than we do in our works.’ 








29059. You realise the necessity that something should 
be done to prevent these very foul effluents going into 
streams ?—I do certainly. 


29060. You say somewhere in your evidence that you 
look upon streams as subservient to the manufacture 
being carried on in the neighbourhood ?—I think that. 
should be so. . 


29061. I hope you do not suggest that they are a 
provision of nature for carrying away the effluent from 
factories ?—In our present condition of knowledge I do 
not think it is difficult to put what I exactly mean. 
I think the streams ought, in the present state of our 
knowledge, to be regarded as subservient to trade until 
some improvement can be made by which is reasonably 
possible for the manufacturer to purify his effluent. 


29062. But vou agree that it is the duty of the manu- 
facturer to make efforts ?—Certainly to make efforts. 


29063. To prevent the turning out of a polluting 
effluent ?—Quite so. 


29064. You have to deal in this trade of wool-combing 
with an extremely difficult effluent ?—That is so. 


29065. Various efforts have been made to improve it 
and so far, without satisfactory results. You yourself, 
having had large experience of the business, have tried 
certain experiments without satisfactory result, except 
in the direction of evaporation, and whether that would 
be practicable or not from a financial point of view, you 
are unable at present to tell us but it seems that is a 
direction in which we should make enquiries, should we 
not ?—Yes. 

29066. How is progress to be made? It. has been 
suggested, to this Commission that the Commission. itself 
might take up this matter and consider whether it might 
not be possible to carry out experiments by its own 
experts with the view cf finding out some better means 
of dealing with these effluents finally. That would 
involve some expense ?—Yes. 


29067. Your important Association, embracing some- 
thing like twenty mills, is largely interested in the satis- 
factory solution of this question ?—Quite so, 


29068. I do not know whether you, or Mr. Marshall, 
would be able to say whether the Association would be 
prepared to give, first, facilities to the Commission to 
carry out certain experiments, and secondly, to bear 
either all or part of the cost of the experiments with an 
assurance beforehand as to the extent of the cost to be 
involved ?—I think my Association will be prepared to 
consider that proposition in a reasonable way. 

29069. I might just mention to you an instance where 
we have carried out experimental work; that is in con- 
nection with distillery effluents in Scotland. In ‘that 
case the Association of Distillers provided the plant and 
we provided, the expert to work it, and to carry out analyses 
and, report from time to time upon it, and the information 
that’ we have been able to obtain, we have reason to 
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think, will be of great value to that trade. Something 
of the same kind might be carried out ; I do not say that 
it will, I am speaking individually, but I suggest to you 
that it might be possible for the Commission to undertake 
what is confessedly a very difficult task, and we had a 
witness before us this morning who suggested, to us that 
in his particular trade, he thought it would be of advantage 
if the whole of the traders came together and gave the 
Commission some assistance and some encouragement 
to deal with an effluent which in their case also was a 
very difficult one to treat. It suggests itself to me, that 
in the case of woolcombers, it would be well worth while 
for your Association to give us facilities and assistance 
to help them to meet this very great difficulty ?—I think 
I could promise that all facilities would be given, and that 
my own services would be given, but as to whether my 
own Company would be prepared to go to the expense, 
I should not like to pledge myself at present, without 
consulting the Directors. 


29070. I quite understand; you could not do that 
without some sort of idea what the expense would be ?— 
Yes, quite so. 


29071. But if the Commission did decide to take up 
this matter, they would be able to suggest to your Associa- 
tion what kind of expense would be involved by the 
experiment ?—Quite so. 


29072. I should not think the expense would be large, 
because the experiment might be carried out on a 
sufficiently small scale not to involve any great cost ? 
—Quite so. 


29073. (Mr. Tatton.) Mr. Leach, would this evapora- 
tion process be available for small works or only for large 
works; I mean to say, supposing it turned out to be 
a satisfactory treatment ?—It would be available for 
all sizes of works. 


29074. For all sizes of works ?—Yes. The only 
difficulty in applying it to small works is that the cost of 
evaporation is proportionately greater. You could not 
fit up a quadruple evaporation plant on a very small 
scale ; the cost per gallon treated would be much higher. 


29075. You have small works as well as large ?—Yes, 
we have. 


29076. You have not tried anything beyond the grease 
cracking process as regards precipitation, except that ?— 
No, that is the only one, together with lime and alumina 
ferric. 


29077. You have no tanks down ?—Oh, yes, we have 
tanks down at all our works. 


29078. You have tanks for the grease, but you have 
no tanks for the effluent after the grease has been ex- 
tracted ?—No, we have no separate tanks for that. 


29079. Would it not be possible to separate that large 
amount of matter in suspension ?—No, there is not much 
in suspension ; after the grease is taken out, it is largely 
in solution. 


29080. Is that so; then you would not have much to 
extract in tanks ?—It is all in solution. The suspended 
matter is all present in solution, after the grease is taken 
out. 


29081. But is there not a good deal of dirt that comes 
from the skins and so on ?—That all comes out in the 
settling pond and the grease. 


29082. With the grease ?—It comes out as a thick 


pasty mass which is filtered off on magma filters, and: 


that contains no solid matter in suspension, 


29083. Then the whole of your effluent goes through 
the grease tanks ?—Yes, the whole of our effluent goes 
through the grease tanks, and then through a catch tank 
for a further settlement with grease, and finally through 
filters composed of ashes, cinders. 


29084. (Chairman.) Then, Mr. Marshall, I think we 
may allow this summary of evidence of yours to be 
printed ?—(Mr. Marshall.) Yes. 


29085. You think thit the best practicable and reason- 
ably available means are the best adapted to fit the case ? 
—I think so, subject to complying with the standard. I 
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think if a standard were available it would be of great 
assistance. 


29086. On the lines of Mr. Leach ?—Yes. We went 
very fully into the question of standards in Halifax in 
connection with the Halifax Traders’ Committee. Those | 
were not in connection with the stream, but with the 
sewers. We had to consider the question of standards, 
and every trader on the Committee was desirous that a 
standard should be fixed, if possible. They referred the 
matter to three chemists specially to devise standards if 
they could do so for the various trades, but the difficulty 
was the changes of the effluent. The chemists came to 
the conclusion that Mr. Leach comes to in regard to this 
question, that if you take a standard at all it must be 
the standard of the effluent containing the largest 
ingredients of polluting matter. For the purpose of the 
sewer the Corporation did not consider it necessary to 
press for the standards. 


29087. Did not consider it necessary “‘ to press for the 
standards’? ?—No. It was left more to the question of 
preliminary treatment, so we did not proceed with the 
standards. 


29088. Well, is it not likely then that if this standard 
of Mr. Leach were adopted it would be a very low one 
indeed ?—It would depend -on the trade. What occurs 
to me is that it would work out in this way. I have 
a minimum standard to work to; if I am on my lowest 
grade of material I have to turn effluent above the 
standard, but it does not necessarily follow that I am 
always on that grade, and on other grades my actual 
product would be better than the minimum standard. 


29089. Is there not another way of looking at it, that 
the minimum standard is such an impure liquid that 
there is no need to purify ?—I do not think you will find 
it is so. I think Mr. Leach is of opinion that as the 
result of it having undergone the best practical treat- 
ment, the effluent is really not a great deal worse than 
an average effluent from another class of wool; I think 
you will find that that is so in practice when the best 
practicable treatment has been adopted with it. 


29090. Then you answer Question 5 in full with regard 
to the alterations of the law. Would, under (b), your own 
case be hinted at as regards the insufficient size of sewers ; 
are they usually of sufficient size ?—They are in Halifax. 
In Halifax we have absolute power to go into the sewers. 


29091. Are you troubled with the necessity of returning 
to the river the water which you take ?7—We are in 
some cases, but where our Traders return the water to 
the river they have to deal with that separately. They 
have to return a similar quantity. 


29092. Which you take from other sources of supply ?— 
Yes, they would have to take it from the town; at any 
rate they have to keep up the river, and each of the 
manufacturers looks after that. 


29093. (Sir William Power.) A manufacturer cannot 
get rid of that obligation to return the water under 
any circumstances ?—No, and I do not think that any 
manufacturers suggest that they should be freed from 
that obligation. I think, as far as my experience goes, 
manufacturers generally are all of one mind, that if 
they take the water from the river they must return it. 


29094. (Chairman.) Of course, if others do not do it, it 
hits them too ?—It is common ground, I believe. 


29095. (Sir William Power.) If sewers are available 
to a given manufacturer he cannot, even with the consent 
of the authority, get out of his obligation to return, to the 
river, water that he has taken from the river; he must 
discharge an amount of water into the river equivalent 
to that he takes from it ?—That is so. 


29096. He will have to find the water, even if he makes 
use of the sewer ?—Yes, that is so; that is an obligation 
which he ought to bear. 


29097. (Chairman.) Your answer to Question 6 rather 
surprises me. What exception is there to the use of 
the terms manufacturer and manufacturing, as regards 
industry ?—Well, I have found in practice that “ manu- 
facturer”’?. does not embody all industries—you might 
take just one instance; take a wool washer, who simply 
takes the wool and washes it. We do not call him a 
manufacturer. If you use a stream, in the 1876 Act 
there are other cases, viz., Sec. VI. Cl. 5 speaks of the 
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seat of a manufacturing industry. Now, if it is a manu- 
facturing industry, what is an industry which is not 
a manufacturing industry ? What does it embody ?— 
it is really a question of definition—all industries. It 
is just the question which was fought the other day on 
the meaning of ‘“‘sewer,” over again. It is to save 
litigation of that nature ; to have defined what everybody 
means when he says “ manufacturing industry” if you 
put it into the Act. 


29098. It is not defined ?—It is not defined. 


29099. I see the point ?—That is the reason why we 
in Halifax use the term ‘‘traders.”” That is really to get 
over the manufacturing difficulty; the term “traders ” 
is used for that reason. 


29100. In your answer (2) (a), as to procedure, 
do you think that before reference to a Central Authority 
a reference to an arbitrator should be had ?—What 
‘( think is this, that as manufacturers we look upon the 
Rivers Board more as a policeman, and what we think 
is this, that if there is a difference between the Rivers 
Board and ourselves, frequently we should be able to meet 
together, as we do in other disputes, andsay: “ Well, now, 
you say that is so. According to our experience it is 
not, but there is so and so in whom we have every con- 
fidence. If you think the same we are quite willing to 
take his opinion upon it,” And that settles the whole 
thing. That is what we mean by “ failing an arbitrator,” 
or ‘failing a reference,’ or “failing agreement,” in 
effect. Then if we cannot agree, we think the Central 
Authority or the Local Government Board should decide 
between us. I think the general feeling, as far as my 
experience goes amongst manufacturers, is that the 
Rivers Board should be an administrative authority pure 
-and simple. 


29101. And not have judicial powers ?—No, that 
creates a lot of friction. It is always felt to be unsatis- 
factory, and, whatever the result to one side, the other 
-side always seems to be dissatisfied. 


29102. Would you object to a Central Authority 
having further powers ; it is at a greater distance ; it has 
no axe to grind ?7—I think any question might come to 
the Central Authority if it is a question between the 
Rivers Board and the traders. I think that is a ques- 
tion which might be settled by the Central Authority 
with satisfaction to both parties. 


29103. Asa matter of fact, do you often have to appoint 
an arbitrator ?—Well, no, we took power in the Halifax 
Act of 1905 when we were dealing with this question, and 
under that Act there was power to settle any dispute, 
and there is to-day in Halifax. In a dispute between 
the Corporation and the traders we have the power to go 
to an arbitrator, and if we do not agree upon an 
arbitrator then we can go to the Local Government Board. 
The fact of our having agreed to that has enabled us to 
come together, and we have settled regulations, which 
have settled every question with the Halifax Corporation, 
and all our effluent matters are settled between us. We 
have our Act and we have our Regulations, and we know 
exactly where we are. 


29104. And there is no trouble ?—No trouble at all. 


29105. That is very satisfactory. As regards (¢d) you 
think that in case of accidents—I presume that is the 
meaning of (d)—they may be allowed. to dispense with the 
standard for a certain time. For instance, if you are 
making alterations in your works, or introducing 
some new process. Is that the idea ?—Yes, also if I am 
producing an effluent of which the standard is practically 
impossible, and Iam able to demonstrate that. It is only 
a very exceptional case that could happen. 


29106. The word “entitled” appears to be strong ; 
that is all. ‘‘ Should be entitled to obtain an Order ” ?— 
Which is that ? 


29107-8. ‘“‘ Manufacturers should be entitled to 
obtain an Order from the Central Authority to vary 
or dispense with a standard for good cause shown at any 
time.” I suppose that is all right; it is a question of 
wording ?—He would make an application, not to make 
an Order of course, but apply for an Order. 


29109. Entitled to make an application ?—Entitled to 
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make an application; entitled to apply for an Order 
would be the proper phrase. They are entitled to apply. 


29110. (Colonel Harding.) On the question of stan- 
dards, do you think that the condition of the stream ought 
not to be taken into account at all in fixing it ?—Well, 
what I think is first that the stream must necessarily 
be subject to the riparian rights. If the stream is not a 
strongly foul stream, the riparian rights will keep it pure. 


29111. Let me put it to you in this way rather ?—I 
was going another step. Subject to that reservation, 
then I think that the trader could use the best practicable 
means that are known for the purpose of purifying his 
effluent. Subject to those qualifications, it seems to me 
the stream must be subservient to the trade. Directly 
better means are known I think the Local Government 
Board or the Central Authority to be appointed should 
be empowered to heighten the standard for that particular 
trade. 


29112. I am afraid your answer does not elucidate what 
you have given us in writing; at least not to me. Do 
I gather from what you have told us that you,mean that 
the standard should be what is the best practicable means, 
irrespective of the stream into which the effluent goes ?— 
Yes, the best practicable means of dealing with the 
effluent produced by that class of trade. 


29113. Irrespective of whether the stream is a pure 
stream or a foul stream ?—Yes. 


29114. So that in your idea the stream ought not to be 
taken into account in forming a standard ?—No, not if 
you maintain the riparian rights. What I mean to 
suggest to this Commission is this, that the riparian 
owners are sufficiently strong, and in fact do prevent the 
pollution, or further pollution, of a stream that is anywhere 
near an ordinary degree of purity. If anybody attempted. 
or does attempt to put polluting matter into that stream, 
an injunction is obtained by one or other of the riparian 
owners directly almost. 


29115. Let me put this oase. Here is a trader on the 
head of a stream. The waters reach him in a pure con- 
dition. Would you ask him to do the same as a trader 
lower down where the stream is already considerably 
foul ?—I think so. 


29116. Exactly the same ?—I think so for this reason, 
that above you, or before you, or before the general 
health condition, comes the riparian owner. It would be 
impracticable for that man at the head of the stream to 
introduce an industry to pollute that stream to the pre- 
judice of the riparian owners below. They would im- 
mediately proceed, every one of them, or one or the other 
of them, for an injunction against him for polluting the 
stream. They have a right to have the stream absolutely 
pure. 


29117. How is it that these streams have reached the 
shocking condition that they have ?—Well, I think you 
will find that those are main streams. Of course, that 
is a different matter. I am thinking when you say “ at 
the head of the stream,” it is a very small pure stream. 


29118. You say the riparian owner is quite able to look 
after himself ?—Quite. 


29119. How is it in fact that he has not looked after 
himself ?—Well, I think with regard to most of these 
small streams that the heads of the streams are fairly 
pure in our district. 


29120. Obviously they are pure before they reach the 
manufacturer ?—Yes. 


29121. But would you deal with the first manufacturer 
in precisely the same way as with the last ?—I think 
so; it seems to me they must be all on an equal scale. 


29122. Then surely the standard must be a somewhat 
high one ?—Well, I think not. I think that the standard, 
must be gauged by the trade. I think anything above that 
standard will be fixed and regulated by the riparian 
owner. A riparian owner may be a public authority, 
or he may be a private owner, but according to my ex- 
perience the riparian owners are very jealous indeed of 
any interference with the quality or quantity of the water, 


29123. But notwithstanding the riparian owner, many 
streams in Lancashire and Yorkshire have become ex- 
tremely foul, have they not ?—I am bound to say that 


is a fact, but I go further, and [ am bound to say that 
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if every riparian owner had exercised his right from the 
commencement, there could not have been pollution 
now. But I think the riparian owners are sufficiently 
wide awake at the present. time to prevent further pollu- 
tion of the pure sources of the streams. 


29124. What would you do in dealing with a man who 
proposed to start a new works on a stream, works which 
are likely to produce: unsatisfactory effluents ? Would 
you suggest that the loca] authority or the Rivers 
Board, if there is one, should give notice to such person 
that he would be called upon to carry out certain purifica- 
tion works if he started his works ?—I do not think it 
would do any good, and I do not think it would do any 
harm, because when any manufacturer or any person is 
about to start any works on a stream, one of the first 
things he considers is how he is going to deal with his 
effluent. It is a matter of common property amongst 
traders, the question of effluent. And he would also 
consider the next thing, if the stream that he was going 
to commence his industry upon was a pure stream, 
the very first thing he would consider would be the 
riparian owners below him; and: the first consideration 
that would impress itself upon his mind would be that 
he could ‘not’ possibly put anything into that ‘stream 
which would pollute it as against those owners, for he 
would be blocked at once. In practice that would-be 
so. If the stream, on the other hand, was an impure 
stream, such as the Calder or the Hebble, or the other 
streams which are polluted now, then he would consider 
before what is the standard which this class of trade has 
to conform to, and if he put down works to conform to 
that standard it seems to me that is all he ought reason- 
ably to be asked to do. 


29125. I am exceedingly pleased: to oe you say, Mr. 
Marshall, that:.a manufacturer proposing to start works 
would, in the ‘first instance, consider how he was going 
to deal with his effluent ?—I think so. - 


29126. I am afraid in practice it is not the first and 
important subject to which he gives his attention ?— 
Then I think that gentleman should suffer for it after- 
wards. 


29127. Quite so. Then you see no objection at all 
to one or other of those authorities giving notice to a 
person proposing to start a business that he would be 
expected to carry out certain works ?—I think there is 
no objection ; there may be no objection to that, pro- 
vided there is a standard which is applicable to other 
works in the same class of business. 


29128. Therefore a person starting work of that kind 
would be bound to provide for carrying out those works ? 
—I think so, or ‘the would have to take the consequences, 
the same as other people. I think that is only reasonable. 


29129. I was afraid from one of your answers, criticising 
the evidence of previous witnesses, that you thought 
differently ?—No, what I say is, there was put in a sug- 
gestion that there were to be further heavy penalties on 
a new manufacturer if he did not provide works. What 
oceurs to me is that if he has notice he would have no 
excuse afterwards for being called upon to suffer in the 
same way as other manufacturers who are already there. 
1 do not think he ought to be put in a different position 
from another trader. 


29130. Then passing away from that point of tke new 
trader to this of the existing traders, do you think it 
would be an advantage to have a common standard 
applicable to them all for their particular trade ?—I 
think it would be; that is in practice most satisfactory. 


29131. Then.in that case it would appear to be necessary 
that the standard should be somewhat high, with lattitude 
to the administrative body to relax it in cases where 
they found it desirable to do so ?—Well, that would be 
a question for consideration in fixing it, whether the 
standard might be a high one or a low one. It is a 
question of detail. I think in principle there is not much 
between us. 


29132. I would-like to know exactly what you mean 
by saying that you think the stream should be sub- 
servient to the industries of the district ?—What I mean 
is this; that if a man does his best according to known 
means to comply with his standard, he cannot do better, 
because the water in his stream is purer than the water 
of another stream upon which another manufacturer is. 
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What I say is, that directly you fix your standard I 
assume that’is a standard applicable to that trade, and 
it is the duty of the trader to carry out that standard 
by the best practicable means. I think that is the basis 
upon which we think a standard is practicable. If he does 
his best he cannot make it more practicable because of 
the quality of the stream: 


29133. You told us just now you thought the stream 
ought not to be taken into consideration ?—Subject to 
the reservations I gave. 


29134. That there should be a standard which should 
be a reasonable and practicable standard, and that the 
stream should not be taken into consideration ?—With 
the reservations I gave. 


29135. What do you quite mean by saying that the 
stream should be subservient to the needs of the district: ? 
—Subject to the reservations I stated, viz., the exercise of 
the riparian rights, and the best; practicable means to 
comply with the standard being adopted. 


29136. I rather thought you meant this, that the 
district ought not to claim to have a pure stream passing 
through it, because there were advantages to the district 
itself in the presence of manufactories ; that these people 
are large ratepayers, and that therefore the condition 
of the stream ought to be winked at ?—Well, if you are 
in a district, and you find the riparian rights do not keep 
that stream clear, it is of such importance to the manu- 
facturers that it is to the interest of the district that, 
provided the best practicable means are used, the trade 
should continue, and to that extent the streams should. 
be subservient to the trade. 


29137. You think it is of greater importance -to the 
district that these manufactories should be there than 
that the stream should be clean ?—Certainly, subject i 
the reservations I always provide. 


29138. That may be so in regard to that aaa but 
what about the districts below who are not interested 
in this trade, and do not receive any payment of rates 
from the people who foul the stream ?—Well, then 
again at the foot of this stream they must to a certain 
extent take the stream as they find it with the need of 
the localities above them. 


29139. I am afraid I do not quite understand what. 
you mean there. They are to take the stream as they 
find it, but the stream was not always so within the 
memory of man; the stream was different. My only 
object in pressing this point, Mr. Marshall, is that I 
would like you to understand what I was trying to get. 
at. You do not think that the foul condition of the 
streams ought to be a sufficient excuse for making no 
effort to purify them ?—No, and I think you go rather 
further than I do in this. You take your stream below ; 
you say: “But what about the rights of the people 
below.” They have their riparian rights precisely the 
same as above, and directly that polluting ‘matter reaches. 
them they can apply for an injunction. to stop it. 


29140. In fact they have not done so, you say ?— 
Then if it is not of sufficient importance to the. district 
below to exercise their riparian rights to get it, then 
I think again the stream should be subservient. The 
rights which the riparian owners have are so strong on 
that stream from the source to the mouth, that it seems 
to me, subject to the preservation of those riparian 
rights and the best means being used by the trader, 
the stream should be subservient to the trade, because 
in any one of the cases which you suggest, the riparian 
rights are sufficiently strong to prevent it at the moment. 


29141. We find in fact the riparian rights have not 
been sufficiently strong to prevent any fouling of these 
streams. I merely wanted to find out whether the foul 
condition of the stream ought to justify pollution, and 
I think you do recognise, although ‘the districts 
immediately surrounding the manufactory in question 
may be benefited by the presence of the manufactory, 
the districts below are not so benefited, and have a 
right to receive waters which are not so polluted ?— 
That right they can enforce by the exercise of their 
riparian rights. 


29142. Well, they might have done. It is difficult 
for them to do it now.—They can Pe it getting 
worse. 
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29143. Do you recognise as representing a large body 
of manufacturers the necessity which rests upon those 
manufacturers to do everything possible to prevent the 
pollution of the stream ?—Absolutely. 


29144. T am very glad to hear you say so, because 
your answer about subserviency of the stream to the 
district rather led me to infer that you took another 
view.—No, and I think my explanation of the reservations 
that I mean has cleared that. 


29145. Now you say further on that you think local 
authorities should be compelled to receive trade effluents. 
—What page is that ? 

29146. It is in answer to Question 5. You say the 
sewers of a sanitary authority should nct be deemed 
to be sufficient for the requirements of their district 
unless the sewers are sufficient to receive and dispose 
of the trade effluents within the area.—Yes. 


29147. Do the local authorities: agree with ‘your view 
in your district 7—They do in our district, because of 
course they receive them. In Halifax they do receive 
them. 


29148. Do they not at Shipley ?—Outside; I think 
there are some of the outside districts where they do 
not. Well, there must be several outside districts where 
the sewer system is not sufficient at. present to receive 
trade effluents, and do not receive them. 


29149..The view you express of course is one very 
commonly held that it is on the whole the best plan for 
the authority to receive trade effluents, and deal with 
them en bloc.—Yes. 


29150. But evidently they cannot always doso. There 
must be exceptional cases where it is not practicable for 
the authority to do it ?—That is a question I should 
leave to the Central Authority; it would be an excep- 
tional case. «| 


29151. That is the sort of dispute between a local 
authority and a manufacturer which might properly 
be settled by a Central Authority ?—Yes, prima facie, 
I think the sewers should be sufficiently large to take 
trade effluent. In a special /2ase, I think that would 
be a proper case to be settled by the Local Government 
Board. 


29152. No hard and fast line can be laid down ?— 
Oh, no. It might be an exceptional case. 


29153. In the Halifax case to which you refer certain 
preliminary treatments had been laid down for the trade 
effluents, and I think certain payments were carried 
out.—Yes. 


29154. And that you suggest is a proper course to 
follow in any case ?—Yes. We have a right either 
to go in, subject to preliminary treatment, and if we 
do not preliminarily treat we must make payment. 


29155. You must make money compensation ?—We 
must make payment and we have agreed the payment. 


29156. Such preliminary treatment is mainly in the 
direction of solid. matter, suspended matter ?—Yes, 
mainly, there is no qualification or no definition of 
preliminary treatment in the Halifax Act, “ where there 
shall be no preliminary treatment.” 


29157. If'a manufacturer is called upon to expend any 
money in preliminary treatment, or pay a sum in com- 
pensation for failing to do so to the local authority, you 
express the opinion that the expense to which he goes 
should be allowed in the assessment of the net annual 
value of the trade premises.—Yes. 


29158. Do you really think that is a fair thing 7—I do, 
because I look upon that as a necessity to enable his 
trade premises to be adapted to the trade which he is 
carrying on, and, therefore, it is a special outlay. It is 
an expense to enable those premises to be properly so 
adapted ;- and that is so in Halifax. The clause is in 
the Halifax Act, and it was followed in the Huddersfield 
Act, and it was followed in the Heckmcndwike Act. It 
is in all three of those Acts. Now, the clause is: “In 
the assessment of the annual value’ of trade premises for 
rating purposes any expenditure under this part of this 
Act required to be incurred by the trader to enable such 
trade premises to fulfil the requirements of any regula- 
tions for the time being in force with respect’ to such 
premises shatl be’ deemed to be included in the words 
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’ done, or called for in the case of liquid refuse. 
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‘other expenses’ in the interpretation 
annual value.’ ”’ 


29159. What about the removal of ashes? A great 
many people who do not turn out effluent at all have 
steam engines, and therefore, produce ashes, which have 
to. be removed by carts. Ought they also to deduct the 
cost of such. removal from their net assessment ?—No, 
I think ‘not. 


29160. Why not ?—No, I think not. . I think that is 
quite a different thing from trade effluent. 


29161. It is simply a solid refuse instead of a liquid 
one.—A solid refuse instead of a liquid’ one ; I agree. 


29162. Well, is it not so ?—Well, no; I think the 
trade effluent requires a man specially to adapt those 
premises to the requirements of the district, but the 
removal of ashes is common to everybody ; common to 
all trades. 


29163. Well, there are a great many trades, quite apart 
from ashes, that produce solid trade refuse, and if you 
are to allow the deduction on the cost of dealing with 
liquid refuse you must allow the cost of dealing with 
solid refuse ?—I think that might come under. another 
section of this Act, I think that might come under Sec. 10. 
There the sludge that is produced by this; the trader 
here has a right to call upon the Corporation, who may 
remove the sludge at his cost, so that would be more on 
the basis of your ashes; we have te pay for the 
removal when it comes to removal. 


29164. It is not a very important point, but it seemed 
to me that if you were to allow a deduction on the cost 
of dealing with liquid refuse you must allow also a deduc- 
tion in cases of dealing with solid refuse, and that is not 
Passing 
to another point, I notice in the last page of your evidence 
you refer to the question of taking samples in works ?— 
Yes. 

29165. You would recognise, of course, the necessity 
of the supervising authority being able to take samples ?— 
I think so. 

29166. There are many difficult cases; where the 
effluent passes underground into a covered bed or stream 
or culvert it is exceedingly difficult for a Rivers Board 
to get samples ?—Yes. 

29167. And where indeed effluents may be flowing 
from several different manufactories into a covered bed ? 
Yes. 

29168. Do you see any objection to a manufacturer 
being called upon in such a case to provide a man hole 
which would be readily accessible for the taking of samples? 
—I will tell you what I did, how I met that point in 
Halifax in the Halifax Act on the question of the Regula- 
tions. We agreed upon these Regulations. ' “2 (a) The 
Corporation may construct and maintain at their cost 
at cr near the outlet cf the drain into the sewer, an ex- 
amination shaft and apparatus so designed as.to enable 
the Corporation, or their officers, to obtain from time to 
time samples of the trade refuse discharged into the 
sewer.” 

29168. That is something similar ?—~Yes. “2(b) Any 
sample obtained by the Corporation for the purposes of 
this Act shall be taken in two bottles of similar size and 
construction, and shall forthwith, before removal from 
the premises, be securely sealed up and signed and marked 
with the date and time of and place where taken by the 
person taking the same, and ‘one bottle shall be left by 
such person with the trader, or his representative for 
the time being in charge of the trade premises affected.” 
Subject to that we were all agreeable that they should 
have every facility. 

29170. Then you agree that the manufacturer should 
be called upon to make his effluent accessible to the 
supervising authority ?—Oh, I think so; I think that 
is the general opinion. 

29171. But, as a fact, you know that in a great many 
cases it is not so accessible ?—Yes, I believe there 
are cases where if people stood on their rights they might 
possibly make it inconvenient to take a sample or to go. 
Personally, I have not known very much difficulty. 


29172. You do not see any harm in a ‘manufacturer 
being called upon to provide an’ accessible manhole so: 
as to allow samples to be taken ?—I do not see any. 


(Og 


of the words ‘ net 


Mr. Walter 
Leach, F.CLS.; 
and . 

Mr. Harold 

Marshall. 





15 June, 1909. 





Mr. Walter 
Leach, F.C.S. 
and 


Mr. Harold 


Marshall. 





15 June, 1909 





My, Roberti 
Clay, 
and 

Mr. William 


Marshall. 





15 June,1909. 





102 


The only difference between that and this is that in 
, Halifax we do it at the cost of the authority. ‘i 
should go further on the question of samples and say 
this, that in my experience manufacturers or traders, 
or whatever you like to call them, have not put any 
difficulties in the way of samples being taken; they 
do not in practice put any difficulty in the way of samples 
being obtained at any time. But what they think is 
this, they feel an objection to secret samples. What 
I mean by that is, if any authority come to them and 
say: ‘We want a sample of your effluent,” they will 
say: “Go and take it; you can have every facility.” 
But they do object to secret samples. They object 
to being treated as being under a suspicion. That is 
my experience of traders as a rule. Possibly I ought to 
say that I noticed in Mr. Atter’s evidence one case 


MINUTES OF EVIDENCE: 


where the manufacturer had ordered the representative 
of the Rivers Board off the premises. That was 
stated in his evidence, and that was in Halifax, on the 
Ovenden Brook. I should like to state that as a 
matter of fact that did happen, but it happened 
under a misapprehension. The man happens to be a 
client of mine. Afterwards he came to me, and directly 
he told me—this was only eighteen months. ago— I 
said: “You ought not to have done it; you should 
give him every facility possible,” and he assures 
me that he did from that time, and from that time 
there has never been any objection at all. It was quite a 
misapprehension at the time. 


29173. (Chairman.) Thank you very much for coming 
before us and giving us your valuable evidence. 





Statement sent in subsequently by Mr. Walter Leach. 


TEST OF THE SMITH-LEACH PROCESS FOR TREATING WOOLCOMBERS SUDS AT FIELDHEAD 
MILLS, BRADFORD. TREATING EFFLUENT FROM PURE AUSTRALIAN GREASY WOOL ONLY. 


Quantity of suds treated per week, 55,000 gallons. 


Actual running time of Yaryan Evaporator, forty-six 
hours. 


‘ bm Re Ae ee A 
2 tons of pure wool fat, at £15 per 


ton- - - - - - 30 0 
1 ton of carbonate of potash at £15 
perton - - - - -15 0 0 
44,250 gallons distilled water, at 
6d. per 1,000 - . . - 12 0 
Actual soap saved by using above 
water - - - - Pat Fae teh 
————— 48 4 0 
Coalused - - Prone pe US RT} 
Wages paid - - - - - 3 8 3 
Interest and depreciation = - - 12.0.0 
——— 25 9 6 
Balance - : - - 22 14 6 


CAPABILITIES OF THE PLANT. 


Quantity of suds, 116,000 gallons per week. 
Actual running time of Yaryan Evaporator, ninety- 
two hours. 


4 tons of pure wool fat, at £15 per £ s. d. £ 8. d. 
ton - - - - - - 60 0 0 
2 tons of carbonate of potash, at 
£15 per ton - - - - 30:0 0 
88,500 gallons of pure distilled 
’ water, at 6d. - - - - 2) 400 
Actual soap saved by using the 
above water - - - - 4 4 0 
—— 96 8 0 
Coal used - - - - -15 0 0 
Wages paid - - - - - 56 8 0 
Interest and depreciation = - ~ 15.0 0 
35 8 O 
Balance - - . - —_——— 
61 0 0 


NOTE.—All grease sold up to to-day has been at £20 
per ton. If the plant was running continuously 
night and day the profits would be proportionately 
larger. 


Mr. Rosprrt Cray, Cheadle; and Mr. Witit1AmM MarsHALL, called in; and Examined. 


29174. (Chairman.) We are much obliged to you for 
coming to give us the benefit of your evidence ?—(Mr. 
Clay.) Thank you, Sir William; I do not know that 
I can say much to assist you. 


29175. We propose to print in extenso the whole of the 
statement which you have kindly furnished.—If you 
please. 

The Micker Brook from which I derive my water 
supply rises some 8 or 10 miles away and is both a narrow 
and a shallow stream. There are two sewage works, 
Poynton and Bramall, above my works, the effluents 
{rom which enter the brook necessarily with other local 
pollutions affecting the quality of the water. 

The sides of the brook are of a loose clayey character, 
and after rainfal] a large amount of suspended matter is 
brought down. 

I have, therefore, been compelled to filter the water 
previous to using and a great quantity of this suspended 
matter is deposited in the bed of the reservoirs and 
filters, soon clogging up the latter, which require constant 
renewal, 

A portion of the clayey matter cannot be removed by 
filtration, and passing through the various processes m 
the works finds its way through the effluent into the 
brook. 

Cost of tanks, filters, etc., for 1,000,000 gallons per 
day, exclusive of land, £7,500. 

Interest on capital, depreciation, 
materials and wages, £1,007 10s. per year. 

Three filters, 62 feet by 27 feet 6 inches by 7 feet, 
holding 42,000 gallons each. 


Receiver, 74 feet by 36 feet by 12 feet, holding 150,000 
gallons each, 


steam, filtering 


Large tank, 247 feet by 75 feet by 10 feet 6 inches, 
holding 1,000,000 gallons. 

PURIFICATION OF WasTE WATER. 

The whole of the water used in my processes passes to 
the first series of three settling tanks for treatment, and 
here a large amount of sludge is deposited. 

It is then pumped from the last tank of the series to 
the seven higher tanks. The firet three are worked on 
the continuous method, the water afterwards passing 
into, the remaining four, where it is allowed to stand 
as long as possible. 

The tank effluent is then passed through filters into 
the stream. 

The sludge is pressed and carted away. 

The total cost, exclusive of land, for this portion of 
the plant is £10,250. It comprises engine, tanks, various 
machines, fittings, and buildings. 

Interest on capital, depreciation, steam, chemicals, 
disposal] of sludge and wages, £2,375 per year. _ 

Volume of waste water treated, about 1,000,000 gallons 
daily. . 

Capacity of tanks :— 

Three in first series, 53 feet by 30 feet by 5 feet, 
holding 48,000 gallons each. — . 

One in first series, 37 feet by 28 feet by 4 feet, 
holding 25,000 gallons. 

Seven in second series, 56 feet by 36 feet by 8 feet, 
holding 90,000 gallons each. 

Three filters 36 feet by 30 feet by 3 feet 6 inches, 
holding 20,000 gallonseach, __ 

These are sunk 10 feet below ground level. 

Sludge receiver 25 feet by 30 feet by 6 feet, holding 

32,600 gallons. i 


ROYAL COMMISSION ON SEWAGE DISPOSAL. 


With regard to the questions raised in Clauses 1, 2, 3, 
4 and 5 in your letter to me :— 

I think it has been.generally recognised that the require- 
ments of the law shall not be of such a stringent nature 
as would have the effect of crippling the respective trades 
of the country and that a manufacturer should only be 
required to use such reasonable means as would not 
appreciably interfere with the success of his business. 

It certainly would be desirable to fix a standard for 
the various trades so that competitors would work under 
similar conditions. 

At present this is not so, as in some places little or 
nothing has been done. 

The character of the stream, the nature of the business, 
and the position of the works should be taken into.account 
in all cases. 

I can only speak of my own method of purification, 
and in doing so point out that such method occasions 
much supervision, and under the circumstances of very 
keen competition is not within reasonable limits of cost. 

There are certainly many cases where trouble is experi- 
enced in satisfactorily purifying effluents,as in my own 
case, certain colours are only removed with difficulty. 

Speaking of the watershed in which my works are 
situated, I do not see that it would be any advantage 
to alter the law further than each manufacturer being 
required to adopt every reasonable means of purification 
both before and after using the water. 

As some disputes might arise in the working of so 
elastic a measure, would it not be advisable for a Govern- 
ment Department to be formed so that it might be 
appealed to previous to any legal proceedings being 
taken by any authority in question ? 


29176. (Mr. Tatton.) There are just a few things I want 
to ask you. I see you divide up your evidence into the 
cases of treating the water, in the first instance, and then 
the cost of treating your trade waste ?—Yes. 


29177. On the first page you estimate your cost to 
be abcut £1,000 a year. That is simply for the filtration 
of the water supplying your works ?—For the filtration, 


yes. 

29178. Can you tell us at all what the cost of the treat- 
ment of your effluent by itself is ?—Yes, I think I have 
stated the cost. 


29179. Oh yes, I beg your pardon, the interest on 
capital, depreciation, steam, chemicals, disposal of sludge 
and wages, £2,375 a year ?—Yes, 


29180. That is what it costs you ?—Yes, for the treat- 
ment of effluent. 


29181. Then the result is uniformly satisfactory, is it 
not, as far as the Rivers Board is concerned ?—I believe 
it is fairly satisfactory to the Rivers Board but not to the 
individual. 

29182. The Rivers Board will be able to deal with 
that ?—Yes. . 

29183-7. Now as regards standard, you rather lean 
towards the best practicable reasonable available means ?— 
Yes, I find the difficulty in the question of standards to 
be, how you can make one, I do not know what authority 
has a standard at the present time, a fixed standard. 
For instance, a standard on my stream would be and 
ought to be quite different to a standard on a stream from 
which several dyers take their supply and into which 
they turn their effluent. 


29188-9. Would it be more difficult for that manufac- 
turer to purify his trade waste than it is for you ?—Well, 
I think so. Do you not think so, Mr. Marshall? (Mr. 
Marshall.) Yes. I am sure it would be more difficult 
for him to get out the whole of the previous pollutions 
there might have been in the water than it would be if 
he were using a simple clear water. (Mr. Clay.) On my 
stream I am practically a first user, with the exception 
of sewage works above me, and the natural pollution from 
a country district, drainage from cowsheds and. cottages 
flowing into the stream. Jam the first user, so that I 
naturally have a clearer water, with all those drawbacks, 
than a dyer would have on such a stream as I have 
mentioned. 

29190. Then would you suggest that a standard should 
vary according to the conditions of the stream into which 
your effluent was discharged ?—Yes, when the water 
supply comes from the stream. I do not see how 
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it could be otherwise. You have so many things to take 
into consideration, the nature of a man’s business, 
the water as it comes to him, his position upon the stream, 
and whether he is adodting the best means of purifying 
his effluent. But, of course, in the fairness of trade one 
manfacturer ought to be bound to purify and give as 
good an effluent as another, because the man to whom 
you give a little license that his effluent should not be 
quite up to a fixed standard competes with the man 
whom you require to doit very well, and to that extent 
the latter is penalised in his business. For instance, in 
my own case it is not a trade where goods are of the 
value, for the dyeing, of £1 each. Whatever work I put 
upon them, they would not be more than 6 shillings each 
for the dyeing, and they will run down to probably 
half-a-crown. Therefore, with the extreme competition 
I have to meet from competitors who have not put 
down any purification plant at all, or plant of very limited 
extent, as the Irish Dyers, the Scotch Dyers, and, the 
Yorkshire Dyers, I consider that it comes heavily upon 
me having expended all this money. 


29191. You think that is unfair ?—I think that it is 
manifestly unfair. I do not say for a moment that I 
have done more than I ought, but I say my competitors 
should be called upon to do as much. 


29192. Then it would not be unfair to make the man 
on the Irwell put down works as good as yours ?—No. 
He meets me in competition, and should be required to 
give as good an effluent as is expected from me. 


29192*, You say he might not be able to get the caiman 
quite as good ?—Not quite, your difficulty would be 
probably want of room—land. 


29193. That is not the case with you, of course ?—No. 


29194. He might or might not ?—He might or he might 
not, probably the greater supposition would be that 
he would not. 


29195. But if he had room you would make him ‘ad 
it ?—Yes. 


29196. You speak of certain colours being only re- 
moved with difficulty ?—Yes. 


29197. Could you tell what those are ?—( Mr. Marshall.) 
We have two basic colours, Rhodamines, which are very 
difficult to remove. Then we have acid colours which 
are termed acid scarlets, and in direct colours we have 
a direct black, and a yellow. These colours are not 
precipitated by ferric and lime, or are feebly so, therefore 
we get traces of them in the effluent, and at times we 
cannot possibly remove the traces. 


29198. (Chairman.) But they do no real harm, tn 
suppose ?—They do no real harm. 


29199. They merely discolour the water + 1_They do 
no real harm in the stream at all. 

29200. Even to dyers situated below you on the 
stream ?—No, there is not sufficient. When we have. 
a fair amount of bleach liquor coming through, the 
bleach liquor will remove those traces and then we get 
a perfectly clear effluent, but if we are using a large 
quantity of that particular colour we have a wih? 
in getting the last traces out. 

29201. (Mr. Tatton.) Do those dyes affect the treat- 
ment apart from the colouring, I mean to say, do they 
make it more difficult for you to treat your trade wastes 
when you have those dyes coming down ?—No. 


29202. It is simply a matter of colour ?—Yes. I have 
samples of the colours here, if you would like to see them. 


29203. (Secretary.) We can those afterwards, 
perhaps ?—Yes. : 

29204-6. (Mr. Tatton.) Do you think thata Government 
Department would help you ? If a Government Depart- 
ment were instituted would you like that proposal 7— 
(Mr. Clay.) 1 do not see how you will administer an 
Act without it. In the interests of the various Rivers 
Boards and the manufacturers too, I think there should 
be some authority over both, an authority to which 
either could appeal, and, in the case of an intended 
prosecution, the authority should say whether such 
prosecution should take place or not. Ido not quite like 
the idea of its being subject to the decision of any Loeal 
Authority quite independently of a Supreme Authority. 


29207. You have a bleach works below you ?—Yes. 
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‘29208. (Colonel Harding.) Your case, Mr, Clay, is really 
interesting tous because you have spent these large 
sums in loyally pigs to a your duty ?—Thank you, 
Colonel. - 


_ 29209. We had | ‘the pleasure of visiting your works, 
and we noticed the public spirit with which you carried 
out your responsibilities ?—Thank you, Colonel. 


29210. And we are happy to think that it has not 
really crippled your industry to do this ?—It has not 
absolutely ruined me, but it has crippled the industry. 


29211. Well, that is, of course, a very interesting 
point for us, and we appreciate that in your case you 
had the advantage of having plenty of land available for 
the purpose 2—Yes. 

29212. That in ‘other cases a manufacturer might have 
to purchase land at very.serious cost from an adjoining 
owner -?— Yes. 


‘29213. Therefore you aré quite right in saying that the 
circumstances of all manufacturers are not identical ? 
They are not identical, only unfortunately those people 
that you let off with very little expenditure compete with 
me and pull down my prices.. 


29214. That is rather the point that I wanted to ask 
you a question about. You say that you feel the industry 
is-‘crippled. under the circumstances of the keen com- 
petition with people-who are not called upon to do any- 
thing or not to do.so much ?—Yes. 


‘29215. But you do not suggest, do you, thata nksaiaie, 
for instance,’ wheréver -he is. and whatever the circum- 
stances of the stream on which he is placed, should be 
called: upon to. do exactly the same as another ?—If he 
is. upon the same stream. 


.29216. Take, for. instance, you mentioned a certain 
Irish competitor, well I do not know where they are ?— 
They are principally about Belfast. - 


29217. Belfast. Well they might be on a tidal stream 
where it might not be necessary to carry out works to 
the extent that you have carried them out ?—No. 


29218. The volume of the stream into which they turn 
their effluent might relatively be very large ?—Yes. 


29219. Well, would it not be rather a hardship if you 
were to call upon a manufacturer ‘in those circumstances 
to do exactly, the same thing as you would call upon 
a manufacturer to carry out in the case of a stream of 
very small volume 7—No, Colonel; the hardship comes 
upon the man with the small stream; I think, does it not, 
not the man -on ‘the args stream. I wish mine were 
@ large stream. 


29220. You cannot make the conditions of competition 
equal ?—You cannot; that is the difficulty I feel. 


29221. Suppose you did with regard to trade effluents, 
there are many other things, for instance, you are carrying 
on your works under conditions of having the very 
interesting City of Manchester close to you, which probably 
makes the amenities of life very pleasant ?—Probably. 


29222. While another person is on some desolate bank 
of a stream in Ireland, and he might consider that there 
were corresponding disadvantages in his case. It is 
quite apparent that you cannot equalise the conditions 
of competition can you ?—You cannot equalise a at 
all. 


29223. But he. may, have to pay much more for coal ; 
he may be a long way from collieries, and so on Yes. 


29224. I was only questioning whether what you 
claimed was) really practicable: that all manufacturers 
in the same. business in Great Britain and Ireland should 


OF EVIDENCE: 


be called upon to carry out purification works to the same 
extent ?—I cannot see how you can do it, but the justice 
of the case would demand it in competition. 


29225. I think not, because, no doubt, there would be 
other compensating advantages ?—But who shall judge ? 


29226. One may be nearer to coal than another ;* you 
cannot equalise the conditions of competition 7—No. 


29227. (Chairman.) Surely if you are to demand a 
certain standard for your effluent you would, in practice, 
reach those conditions ?—Yes. 


29228. If you were to demand a certain standard of 
effluent in a certain trade, every one would have to conform 
to that standard. 


29229-30. (Colonel Harding.) If the standard were to be 
enforced, irrespective of the stream into which the effluent 
goes ? 


29231. We do not know, of course, what the circum- 
stances of these Irish dyers may be, but it may be that 
the local authorities in that neighbourhood may become 
alive to the necessity of getting them to do something. 


29232. (Chairman.) If you had an uniform standard 
insisted- upon, that difficulty, so far as: that particular 
question of purifying effluents should go 


29233. (Colonel Harding.) And that is Mr. Clay’s point ? 
29234. (Chairman.) That is Mr. Clay’s: point. 


29235. (Colonel Harding.) But that is that there should 
be a uniform standard ? 


29236. (Chairman.) That is that ‘there should be a 
uniform standard ?—If it could possibly be done. Although 
I see the difficulty of doing it, still, in fairness, it ought 
to be so. 


29237. (Colonel Harding.) In your written evidence, 
Mr. Clay, you say this: ‘“‘The character of the stream 
the nature of the business, and the position of the works 
should be taken into account in all cases ?—Yes, I cannot 
see how you can do it in any other way. 


°29238. You agree that the character of the stream 
and the position of the works upon it must be taken 
into account ?— Must be because in» some cases it 
would mean absolute ruin to a man. Oh, yes, I quite 
admit that although the hardship is still there that you, 
in competition, have to bear the expenses, and your 
competitor practically nothing. Of course that is a 
matter of situation for the works, is it not ? As to the 
question of sewers and the local authorities taking the 
effluent into the sewers, I do not agree with that at all. 
I think that is giving one manufacturer a decided advan- 
tage over another in the matter of the sewers faking the 
effluent. 


29239. (Chairman.) If the one has access side the other 
has not ?—Yes, quite so. In my own case it would pay 
me for the Cheadle Authority to treat my-effluent. I 
should be in pocket. So that the man who could get 
into the sewers would obtain a considerable advantage over 
a competitor who must turn his effluent. into the stream. 


29240. Is it impossible for you to get into the sewers 
because you are obliged to return the water that you 
take from the stream ?—Yes ; and how the authorities 
dealing with waste water could replace that water in its 
exact position in the stream again I do not know, 
because the works would be some distance away, and 
the manufacturers down a stream -would'have less. flow, 
so I do not see how the local authorities could do it 
very well. Anyway, I should be very glad to pay a 
considerable sum of money to the local authorities, if 
they could deal with my waste water. 





29241. We are much obliged to you for coming to give 
your evidence ?—Thank you, Sir William. © 
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The Right Hon. The Earl of IpprsiercH (in the Chair). Sir Witt1am H. Power, K:C.B., F.R:S. 
Colonel T. W. Harprna, J.P., D.L. Mr. T. J. Srarrorp, C.B., F.R.C.S.1. - 


Sir Wittiam Ramsay, K.C.B., F.R.S. Mr. R. A. Tarron, M.Inst. C.BE. 3) 
Mr. F. J. Writs (Secretary). 


ALSO PRESENT. 


Dr. Grorer McGowan... | Mr. C..C. Fry. 


Mr, G. B. Kursyaw... 





Mr. JoHN H. Hanson, of the firm of Abbey and Hanson, Engineers to the West Riding of Yorkshire Mill-Owners’ 
and Occupiers Association ; Mr, Atrrep Sykes, J.P., President of. the Association: Mr. CHARLES Mixts, of 
Huddersfield, Solicitor to the. Association; and Mr. THorp WuiTakER, of the Bradford Dyers’ Association, 
called in; and Examined. an 


29242. (Chairman.) I propose if there is no objection to put these statements on to the evidence just as they 
stand ?—(Mr. Mills.) That is so, my Lord. ; 


THE WEST RIDING OF YORKSHIRE MILL-OWNERQ’ AND OCCUPIERS’ ASSOCIATION. 
STATEMENT By JoHN H. Hanson, or THE Firm or Appey & HANson, ENGINEERS TO THE ABOVE ASSOCIATION. 


scientific information as to the best means of dealing yy, 7,7, H. 
with trade refuse, and there being no authority having Hanson, 
such special knowledge to whom they could apply, and Mr. Alfred 
under the pressure of numerous proceedings against the Sykes, J.P., 
members of the Association by the West Riding of “7. Charles 
Yorkshire Rivers Board, the Committee made the follow- fs. and 


The above Association was formed in June, 1897, and 
was an extension ofa previous Association called the 
“Cole Valley Water Mill-Owners’ Association ” which 
had existed since 1874 for the purpose of protecting 
the water rights of the mill-owners on the River Colne. 


The Colne Valley Water Mill-Owners’ Association Mr. Thorp 
"se orp 


employed a river inspector for the purpose of preventing 
the deposit of solids in thé bed of the river, and any 
diversion or interference: with the free flow of the water. 

The Association entered upon many prosecutions to 
protect their water rights. 

Amongst other proceedings, this Association obtained 
an injunction against the Huddersfield Corporation for 
depositing snow from the streets of the town, in the 
bed of the river, containing a large quantity of road 
materials and other solid matter. 

In the year 1894,-when the West Riding of Yorkshire 
Rivers Board had been formed, the Association decided 
not to continue theservices of an inspector, and, together 
with other mill-owners on the River Holme in the West 
Riding of Yorkshire, formed a sepqgrate Association which 
ultimately was extended and became known as ‘“ The 
West Riding of Yorkshire Mill-Owners’ and Occupiers’ 
Association.”, Its.area includes practically the whole of 
the districts.in which the woollen and worsted industries 
are carried-on in the West Riding of Yorkshire, and its 
objects are as follow :— 

“To ‘watch over, protect, and promote the 
interests of the members whose works are affected 
by the Rivers’ Pollution Act, 1876, the West Riding 
of Yorkshire Rivers’ Act, 1894, and other Acts 
relating to the fouling of rivers by trade refuse, and 
to obtain information generally on the subject both 
as regards liability,and the best means of dealing 
with the question.” 

The firms included in this Organisation number 241. 

An Executive Committee was appointed, who have 
visited many parts of the country from time to time, 
where information could .be obtained as to the best 
means for dealing with trade refuse, and this information 
has been distributed amongst the: members of the Associa- 
tion. ; : 
Eighty-seven members of the Association have put 
down works either for partially or wholly treating their 
trade refuse, and it is from some of these plants that 
chemical evidence is now -being: obtained, the result of 
which will be placed before the Commission at their 
October meeting. .\'. one 

In 1898, on account of:.the. difficulties which the 
Executive Committee met with owing to the want of 


Fin 


ing offer to the West Riding of Yorkshire Rivers Board 
with a view of obtaining knowledge by experiment which 
would be valuable to the whole of its members. — 


(Copy. } 


20, Ramsden Street, Huddersfield, _ 
June 15th, 1898. J.H.H. 
Trevor Edwards, Esq., 
West Riding Rivers Board, 
Wakefield. ‘ 

DeEarR S1r,—The Committee of the above Association 
are desirous and willing to put down an experimental 
plant for the purpose of dealing with the trade waters 
of some one of the members of'the Association, in order 
to gain experience for the whole of the members of the 
Association, but having regard to the feeling that the 
works which have been pointed out to them, and which 
they have seen hitherto, have been, in, their opinion, so. 
very unsatisfactory, they would be glad if the. Rivers 
Board would point out to them some particular planty. 
which, in their experience, has so far met the requirements. 
of the Rivers Board. 

Of course it should be a plant which has been put 
down within reasonable limits as to cost, so as not to 
be prohibitive on that ground, and:should.,be more 
especially adapted to.trade waters arising from the dyeing 
and scouring of woollen goods. 

We shall be glad if you can assist us in this matter, 
after which the Committeé would decide as .to.where 
the plant should be fixed so as to give it such, a test as 
would be generally useful to the manufacturers: in. the 


Colne and Holme Valleys. ; 
Yours faithfully, 


(Signed) ABBEY & Hanson, 


[Copy. ] 
West Riding of Yorkshire Rivers Board, 
Wakefield, 
June 27th, 1898. | 


Dar Srrs,—Mr. Edwards has handed me your letters 
of the 15th and 24th instant. I have to remind you 
that at your interview with Mr. Edwards and myself 
on 7th October last, various places were pointed out 


“16 June, 1909.. 
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where Purification Works had been constructed by 


manufacturers, which were capable in my opinion of © 


giving satisfactory results. 

At the following mills efficient methods for the purifica- 
tion of such waste liquids as you have in the Colne and 
Holme Valleys can be seen :— 

Bentfield Mills, Greenfield, Messrs. 8. Heap & Son, 
where picce scouring and milling water is treated 
very satisfactorily. 

Slackcote Mill, Delph, Robert Byrom, where wool 
washing, piece scouring, and dye waters are treated. 
At these mills, however, the filtering arrangements 
are not so satisfactory as they might be. 

Woodhouse Mills, Norden, Near Rochdale, Messrs. 
Kelsall & Kemp, where piece scouring and dyewaters 
are treated to the satisfaction of the Mersey and 
Irwell Joint Committee, and at 

Clay’s Works, Cheadle, Cheshire, Messrs. R. Clay 
& Son, where the bulk of the trade waste is dyewater, 
and where the effluent is satisfactory to the Mersey 
and Irwell Joint Committee. 

With these places you are no doubt already familiar, 
and I would point out that in all of them the principle 
of chemical precipitation in settling tanks with filtration 
of the tank effluent has been adopted, and that the 
question of efficiency and cost is entirely one of 
engineering upon which you yourself are best able to 
advise the Association. You will no doubt, profiting 
by the experience of the above manufacturers, be able 
to prepare for the Association plans of works which will 
give a satisfactory result, and at no prohibitive cost. 

Faithfully yours, 
(Signed) H. Mactean WILSON. 


Messrs. Abbey and Hanson, 
Colne and. Holme Mill-Owners’ 
Association, 
.20, Ramsden Street, Huddersfield. 

The Committee inspected the Works referred to in 
Dr. Wilson’s letter, and have advised the adoption of 
some of the methods they found being used. 

The Association has been the means of obtaining Acts 
of Parliament for Huddersfield and Heckmondwike, 
dealing with the question of trade refuse, and during 
last Session of Parliament they assisted Ravensthorpe 
Urban District Council: in promoting a Bill which was 
ultimately lost.in consequence. of the projected extension 
of the boundaries of the Borough of Dewsbury so as 
to include Ravensthorpe, but the traders and the Urban 
District Council were quite agreed as to clauses with 
reference to trade waters. 

The principle of these Acts of Parliament which provide 
for ‘the admission ‘of trade refuse into public sewers is 
approved by ‘the traders, and has also been approved 
by the Committees of ooth Houses of Parliament, it is 
no doubt well known to the members of the Commission, 
and should'be made to apply to all traders within reach 
of a public sewer. 

‘Practically every important point of law affecting 
the rights of traders in the public sewers:has been taken 
to’ the High Courts'to get a definite judgment, defining 
thosé rights, and these judgments all.tend to show the 
great uncertainty which existed in .the various Acts of 
Parliament dealing with the subject, and the necessity 


and Occupiers’ 


‘for new legislation.” 


Questions 136 
to end. 


The great want which the traders have found during 
the'last ten years has been an authority, who had them- 


selves investigated the various methods of dealing with 


trade refuse, to whom eee could apply for information 
and, guidance. 

‘The ‘traders feel it'to be desirable in the best interests 
of the country that a ‘fully equipped Central Authority 
should be established, ‘to which traders could apply for 
information, and guidance, and who should be empowered 
to deal with all disputes between sanitary authorities 
and traders, There should be no middle authority 
between the trader and this Central Authority on any 
question. 

Upon this point, I gave evidence inthe Huddersfield 
Bill and pointed out objections to the question being 
referred..to the Local Government Board until this 
specially equipped, department was .established, with 
the result that the following Clause was included in 
the Bill :— 

(13) Until Parliament otherwise provides, any 
| question arising under this part of this Act, or under 


MINUTES OF EVIDENCE: 


any regulations made thereunder shall if the parties 
so agree be referred to the Local Government Board 
for determination otherwise than as arbitrators, or 
if they do not so agree then to arbitration under the 
provisions of the Arbitration Act, 1889. On any 
reference to the Local Government Board under this 
section that Board may make such order in the 
matter, and as to the costs of the reference and of 
the parties as to the Board may seem equitable and 
the order so made shall be binding and conclusive 
on all parties.” 
And this same view is held by the traders to-day. 
The Central Authority should be the authority to 
establish standards and to settle differences such as are 
set out in Pars. 56 and 57 of the Third Report. 
Referring to the letter from the Secretary of the Com- 
mission, dated April 21st, 1909 :— 


(1) Upon what principles should the Commission Queries 
as to the Nos. 1 an 


proceed in framing recommendations 
extent to which a manufacturer should be required 
to purify his trade effluents. 

(2) Should there be fixed standards for various 
trades, and, if so, should the law provide means by 
which the standard could be raised or lowered accord- 
ing to the character of the stream. 

The members of the Association are of opinion that 
standards should be established, for each trade, and should 
apply to all traders in each particular business without 
regard to the class of the river or stream upon which such 
industry may be situate. 

This would get rid of unequal treatment, possible con- 
fusion, and misunderstanding, and would _ establish 
uniform liability upon all traders in the same class of 
trade. 

Standards should not be placed too high in the first 
instance, with power to raise or lower the standards over 
terms of years, but it is desirable that this position should 
not arise at periods oftener than seven to ten years, 
otherwise it would create a feeling of unrest, which is 
undesirable, and also a possible wastage in plant which 
is and has been the experience os traders up to the present 
time. 

With reference to the extent to which a trader should 
be required to purify his trade effluents before discharging 
them into a river or stream, we are at the present time 


having samples taken from different plants in various 


trades, and we propose to submit the analyses of these 
different tests to the Commission, with some approximate 
idea cf. both capital cost and annual cost of treatment to 
produce the result which the analyses will show. 

This appears to the traders to: be the best form of 
assistance they can give to the Commission to guide them 
in fixing standards, which should be such in each trade 
as can within reasonable limits of cost, be attained by 


‘the trader. ; 
(3) What methods are available for purifying Query No. 


trade effluents of -various sorts within reasonable 

limits of cost, and what is the character or quality 

of the purified effluents produced by such methods. 

I propose to deal with this part of the question in the 

Chemical Report to be presented to the Commission, in 
October next. 

Whether there are any cases in which Renae. 
turers experience difficulty in satisfactorily purifying 
or disposing of trade effluents. 

There has been difficulty in dealing with trade refuse 
containing chrome, but that has been overcome by a new 


process of using chrome, by which it is almost wholly (Formic 


deposited on the fibre on which it is used. By that 
method of user a very small part only of the chrome 
passes into the trade refuse. 

In the heavy woollen industry, where chrome is used 
for stripping (7.e., the process by which the colouring 
matter is removed from the woollen material) along with 
sulphuric acid, the new method (¢.e., formic acid) cannot 
be used, but the quantity of chrome compared with the 
dyewaters is comparatively small, and the presence of 
the chromic acid would assist in the precipitation of 


‘the dye waters. 


Where size is used difficulty: arose, but in certain obadli 


‘a vegetable substitute for the animal size has practically 


disposed of the difficulty. 

Fullers’ earth is another difficulty, ie to a large extent 
remains so to-day on account of the extreme fineness of 
some of the solids which are in suspension, which, even 
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after the bulk has settled by precipitation, will still be 
in suspension in the effluent, and will pass through an 
ordinary filter, and seeing that actually this amount of 
sclid is much less in percentage than what would blow on 
to a river from the highways of the country, it is more 
an imaginary objection than a rea] pollution, and should 
be dealt with as such in fixing standards. 

The use of indigo for dyeing has caused another diffi- 
culty by reason of the presence in the effluent of minute 
particles of indigo in suspension, which are so fine that 
they will readily precipitate and pass through an ordinary 
filter very much in the same way as minute particles of 
Fullers’ earth. 

Indigo is a costly commodity and one which the dyers, 
therefore, do not unnecessarily waste. 

When used in woad vats, the vat is used over and over 
again until the indigo is exhausted. 

The contents of the vat then is very foul solid matter, 
and should be removed from the vat without being 
allowed to get into the trade effluent. 

Practically the only paiticles of indigo which find their 
way into the trade effluent are those which are removed 
from the cloth during the process of washing or scouring 
after dyeing, and the percentage is small and should be 
dealt with as such in fixing the standards. 

A Central Authority fully equipped with Scientists 
would investigate such difficulties as these, which will 
continue to arise from time to time, and be in a position 
to advise traders what are the means reasonably available 
for dealing with them. This will more especially arise 
in the woollen and worsted trades, where changes in 
processes often take place, which will create new difficul- 
ties, and it is, therefore, essential to the future success of 
carrying out an Act of Parliament that such a Central 
Authority should be established to whom both traders 
and sanitary authorities could submit difficulties and 
from whom they could obtain information, and above 
all, it should, by its efficiency, be an authority in whom 
the traders would have complete confidence. 


ESTABLISHMENT OF RiveRS Boarps. 


If it is considered desirable that Rivers Boards should 
be established throughout the country, they should 
certainly act for watersheds, but the traders are not 
willing that questions of any description in dispute, 
should be submitted to Rivers Boards for decision. They 
should be an inspecting and prosecuting authority and 
should remain such, their duty being to see that standards, 
when fixed, are properly adhered to. 

It is not desirable that it should be necessary to obtain 
the consent or approval of Rivers Boards to the estab- 
lishment of new works. 

It could only lead to friction and disputes, and if their 
duties are confined to pollution, pure and simple, there 
will be less likelihoed of friction between the trader and 
the Rivers Board. 

All Orders which have been granted for proceedings 
against traders should become null and void on the 
passing of a new Act, so that all traders shall, so far 
‘as is possible, commence a new existence under similar 
conditions. 

The following clause, is included in the three special 
Acts relating to trade refuse, and should be included in 
any alteration of the law :— 

“In the assessment of the annuel value of trade 
premises for rating purposes any expenditure under 
this part of this Act required to be incurred by the 
traders to enable such trade premises to fulfil the 
requirements of any regulations for the time being 
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in force with respect to such premises shail be deemed 
to be included in the words ‘ other expenses’ in the 
interpretation of the words ‘net value.’ ” 

The traders do not agree with the opinion expressed 
in Sec. 56 of the Third Report of the Royal Commission, 
that differences should be settled by the Rivers Foaics. 

They feel strongly that the whole of the four cases of 
differences or disputes mentioned in that paragraph 
should be referred direct to the Central Authority. 

With reference to short tenancies, I do not think it is 
desirable that it should be made an offence for the owner 
of premises to let those premises for a purpose which 
involves the carrying on of a trade from which polluting 
liquids would be discharged. 

This should be left to the general position of liability 
for pollution, and there are no tenancies for trades in 
the woollen and worsted industry for very short terms. 

It must be borne in mind that for a trader in the woollen 
and worsted trade to remove his plant means a substantial 
cost of hundreds of pounds. 

It is quite correct that a clause providing for the 
closing of the tenancy in the event of an Order being 
made against the tenant does exist in two cases that I 
know of, not for the purpose of avoiding liability, but 
for the purpose of preventing that liability being placed 
upon the tenant, who might be tied by a lease to his 
premises for a number of years, and but for this clause 
he would have to take upon himself the whole cost of 
putting down a purification plant. 

A clause of this sort ina lease places a tenant in a position 
which enables him to negotiate with his landlord, other- 
wise he would be helpless. 

I have read the questions and answers numbered 27366 
and 27367 in Dr. Wilson’s Evidence, and I disapprove 
entirely of the inference which Dr. Wilson’s answers 
convey. 

The traders in the’ West Riding have had to discover 
methods of dealing with their trade effluents for them- 
selves. 

The Association has been involved in very great expense 
in obtaining decisions of the Courts upon the many 
doubtful questions which have arisen as to the inter- 
pretation to be placed upon the Acts of 1876 and 1894, 
and have, for years, been urging upon the Local Govern- 
ment Board the desirability of introducing a Bill deelirg 
with the question of trade effluents. 

The Association have carried the following question 
to the High Court for decision. 

As to whether watercourses had become sewers: 
W. R. Rivers Board v. Reuben Gaunt & Sons, Lid., W. R. 
Rivers Board v. Abraham Preston & Sons: W. R. Rivers 
Board vy. J. & J. Longbottom. 

As to whether a trader was liable where his effluent 
was discharged into a sewer: W. R. Rivers Board v. 
Marshall, Kaye, and Marshall, Lid.: W. R. Rivers Board 
v. Butterworth & Roberts. This case went to the House 
of Lords. 

As to whether purification works formed part of 
sewer within the meaning of Sec. 7 of the Act of 1876 
and Sec. 10 of the Act of 1894. 

Jonas Brook & Brothers, Lid. v. Meltham Urban District 
Council. This case went to the House of Lords. 

As to whether the two months’ notice required to be 
given under Sec. 13 of the Act of 1876, could be given 
before the Local Government Board’s consent to take 
proceedings has been obtained. 

W. R. Rivers Board v. Scarr End Mill Co. 

W. R. Rivers Board v. Robinson Brothers. 


STATEMENT BY Mr. Atrrep Syxus, J.P., PRESIDENT OF THE ASSOCIATION. 


I am a Woollen and Worsted Manufacturer, and 
Director of the firm of Joseph Sykes & Co., Ltd., Rock 
Mills, Brockholes, near Huddersfield, 


I am also connected, as Director, with other Woollen 
and Worsted Manufacturing Companies in the West 
Riding of Yorkshire. 


I was elected President of the above Association in 
the year 1905, and have occupied that position up to 
the present time, 


6225. 


I acted on the Executive Committee prior to that 
date, and have taken considerable interest in the question 
of dealing with the purification of trade refuse, and the 
rivers of the West Riding. 

I am also acquainted with the Third Report of this 
Commission, which deals with the question of trade refuse. 


The following matters have been considered by the 
members of the Association, and I am authorised to 
make the following statement on bebalf of the members, 
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and to express their approval of the statements which 
have been made by the solicitor, and engineer to the 
Association. 

The whole of the statements have been considered by 
the Executive Committee. 

The Association has been practically the means of 
the Huddersfield and Heckmondwike Acts of Parliament 
being obtained, which deal with the question of trade 
refuse, and I am acquainted with the provisions of those 
Acts of Parliament. 


The principles of those Acts as they affect trade 
effluents are as follows :— 


6. (1) Subject to the provisions of this part of 
this Act any trader may require the Corporation 
to receive and dispose of the trade refuse produced 
from his trade premises and shall be entitled to 
discharge or continue to discharge such trade refuse 
through any drains communicating with a sewer and 
for such purpose shall be entitled to enlarge or alter 
such drains or construct new drains and cause the 
same to empty into a sewer subject to the provisions 
ot Sec. 21 of the Public Health Act, 1875. 

(3) The provisions of this section shall not come 
into force until the expiraion of twelve months 
after the passing of this Act, or until the general 
regulations to be made as hereinafter provided shall 
come into operation whichever shall first happen, 
Provided that if the Corporation shall within nine 
months after the passing of this Act make and 
submit to the traders’ representatives such general 
regulations in accordance with the section of this 
Act, the marginal note whereof is “‘ Corporation shall 
make general regulations,’ the provisions of tbis 
section shall not come into force until such general 
regulations shall come into operation, Provided 
further that until the provisions of this section come 
into force the rights of the Corporation and the 
traders respectively as existing at the time of the 
passing of ths Act shall remain unaffected. 


11. (1) The Corporation shall subject as herein- 
atter in this section mentioned make general regula- 
tions which shall be conformed to by traders who 
at the time of the passing of this Act discharge or 
shall thereafter discharge trade refuse into the sewers. 


(2) Such general regulations shall provide for 
(inter alia) the following operations by and at the 
eost of the trader :— 

(a) The exclusion from trade refuse discharged 
from his trade premises into any sewer of all 
surface and condensing water springs of water 
and the overflow from reservoirs of such water, 
Provided that nothing contained in the provi- 
sions of this sub-section shall be deemed or 
construed to entitle any trader or the Corporation 
to cause to fall or flow or knowingly to permit 
to fall or flow or to be carried into any river or 
stream any liquid which is poisonous, noxious, 
or polluting within the meaning of the Rivers’ 
Pollution Prevention Act, 1876. 

(b) The removal (where the same can be 
affected at a reasonable cost) from trade refuse 
lischarged from his trade premises into any 
sewer of all solid matter. 

(c) The removal from trade refuse discharged 
from his trade premises into any sewer of grease 
by preliminary treatment, such treatment to 
be as prescribed by the General Regulations, 

(d) The regulation (where the same can be 
affected at a reasonable cost) by the trader of 
the volume of flow of trade refuse discharged 
from his trade premises into any sewer so as 
to ensure an uniform rate of discharge thereof 
cnto the sewers during the working hours of 
each working day (including overtime) for the 
time being obtaining at such premises, 


(3) Such general regulations shall also provide 


for the payment by the trader to the Corporation 
of reasonable charges for the reception and disposal 
of trade refuse where the trader is unable to effect 
the removal required by Sub-sec. (2) (6) and (c) or 
the regulation of flow required by Sub-sec. (2) (d) 
of this section or where there shall be exceptional 


circumstances as regards volume or quality or 
otherwise. 


MINUTES OF EVIDENCE: 


12. Either the Corporation or any trader affected 


may from time to time serve on the other of them for 


two months’ notice of their or his desire to modify modification 
vary, or rescind any general or special regulations ofregulatic 


which may be deemed to have become unnecessary 
or undesirable and substitute further or other 
regulations, but such modification, variation, rescis- 
sion, or substitution shall be settled with due regard 
to all and every the matters mentioned or referred 
to in Sub-secs. (2) (3) and (4) of the section of this 
Act the marginal note of which is “ Corporation shall 
make General Regulations’ and shall failing agree- 
ment be settled in manner provided by the section 
of this Act the marginal note whereof is ‘“ Reference 
of questions in dispute.” 


13. Until Parliament otherwise provides any Reference of 
question arising under this part of this Act or under questions in 


any regulations made thereunder shall if the parties dispute. 
so agree be referred the Local Government Board for 
determination otherwise than as arbitrators or if 
tney do not so agree then to arbitration under the 
provisions of the Arbitration Act, 1889. On any 
reference to the Local Government Board under this 
section that Board may make such order in the 
matter and as to the costs of the reference and of 
the parties as to the Board may seem equitable and 
the order so made shall be binding and conclusive on 
all parties. 


19. In the assessment of the annual value of Expenditure 


requirements of any regulations for the time being within 


in force with respect to such premises shall be deemed into an 


to be included in the words ‘‘ other expenses ” in the iy 
interpretation of the words ‘‘ net annual value.” 


Considerable difficulty has been experienced by the 
traders in the West Riding, more particularly in yeers 
gone by, in obtaining scientific information as to the 
best means of dealing with their trade refuse, and the 
Association would welcome the appointment of a Central 
Authority, fully equipped with scientists, to advise on 
this subject. The Association jeels that this is the only 
satisfactory solution of the difficulty of dealing with the 
positions which arise from time to time in connection 
with trade waters. 


The traders also feel very strongly that this Central 
Authority should deal with all differences which arise 
between traders and sanitary authorities. 


They are also of opinion that standards are desirable, - 
and that they should apply uniformly to all persons and 
firms engaged in the same trades, without regard to the 
river or stream upon which they may be situate, as an 
uniform treatment is important, and can only be arrived 
at in that way. 

The standards should, in the first instance, not be too 


high, but should be attainable by all traders at reasonable 
cost. 


Atter further knowledge has been gained upon the 
subject by both traders and a Central Authority, it may 
and probably will be, found possible to improve the 
standard of purification. 

I have given consideration to the question of districts, 
and if Rivers Boards are to be established throughout 
the country, it seems desirable that their districts should 
be fixed by watersheds, and not necessarily by existing 
boundaries of districts. 

The duties of Rivers Poards should be limited to 
inspection and prosecution, and the traders of the West 
Riding would not be satisfied to have a Rivers Board set 
up as an authority to deal with matters in dispute. They 
would much prefer to deal directly with a Central. 
Authority. 

Neither Local Authorities nor Rivers Boards should 
have the power of controlling the erection of new works 
or the alteration of existing works, except, so far as 
Local Authorities are concerned, the power of approving 
plans conferred by the Public Health Act, 1875. The 
standard of effluent discharged from those works in com- 
pliance with the Regulations should be the only matters 
with which they should be empowered to deal. 

The traders in the Borough of Halifax connect to the 
sewers of the district without any treatment, and make 
& money payment in lieu of preliminary treatment. 


nnual 
value.” 


Right to call 


trade premises for rating purposes any expenditure to be incl 
under this part of this Act required to be incurred by in ‘‘ other 
the trader to enable such trade premises to fulfil the expenses ” 
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ROYAL COMMISSION ON SEWAGE DISPOSAL. 


The same principle has been adopted in Huddersfield, 
and the following terms have been arranged :— 


(1) The payment by the traders of 1d. per 1,000 
gallons of trade effluent discharged into the Cor- 
poration sewers for the first three years, whatever 
sum that price may produce, 


(2) After three years there are to be abatements 
in case Id. per 1,000 gallons would produce more 
than £3,000 a year, such abatements to continue 
until the price charged shall be reduced to 0°6d. per 
1,000 gallons when the flow reaches 4,000,000 gallons 
per day. 


(3) Thereafter the charge to be uniform at 0-td. 
per 1,000 gallons whatever the flow. 


(4) The Corporation not to receive more than 


MEMORANDUM PREPARED BY Mr. CHARLES MILLs, 


The above Association was formed in June, 1897, its 
objects being :— 

“To watch over, protect, and promote the interests 
of the members whose works are affected by the 
Rivers Pollution Act, 1876, The West Riding of 
Yorkshire Rivers Act, 1894, and other Acts relating 
to the fouling of rivers by trade retuse, and to obtain 
information generally on the subiect, both as regards 
liability ad the best means of dealing with the 
question.” 

The Clerk and Engineer to the Association can give 
information as to the membership of the Association. 

I have acted as solicitor to the Association since its 
formation up to the present time, and have been present 
at most of the Local Government Board Inquiries held 
during thet period, and have acted for the Association 
in nearly all their cases which have been tried in the 
County Courts; and those on appeal to the Divisional 
Court ; the Court of Appeal; and the House of Lords. 

I have read a print of the evidence given by Mr. Atter, 
the clerk and solicitor to the West Riding of Yorkshire 
Rivers Board, before the Commission, but before dealing 
with it I think it desirable to point out the anomalies of 
the existing law as it affects trade effluents. 

There are two Acts in force in the West Riding, the 
General Act of 1876, and the Act of 1894, which applies 
to the West Riding alone. 

These Acts are almost identical in their provisions, 
the principal difference between them being, that under 
the Act of 1876 the proceedings for offences are taken 
in the County Court, whilst under the Act of 1894 they 
are taken in a Court of Summary Jurisdiction. 

The latter Act, however, gives the officers of the Rivers 
Board power to enter premises for the purpose of taking 
samples, a power which is not given by the earlier Act. 


I shall have to refer to this power when I come to deal 


with Mr. Atter’s evidence. 

During the early years of its existence the Rivers 
Board proceeded under the powers of their own Act, and 
instituted proceedings before the Justices, but in later 
years they have, except in a few cases, tuken proceedings 
in the County Court under the Act of 1876. 

The objection to this alternative jurisdiction is that 
it enables the Rivers Board to elect as to which tribunal 
they will resort in any particular case, and the fact of 
their having in some cases preferred a tribunal of Justices, 
whilst in others they have resorted to the County Court, 
has created dissatisfaction in the minds of msnufacturers 
and their advisers. 

Both the General and the Local Act contain an identical 
provision requiring every sanitary or other local authority 
having sewers under their control, to give facilities 
enabling manufacturers within their district to carry 
liquids proceeding from their tactories or manufacturing 
processes into such sewers, subject to such liquids not 
being of such a nature as to prejudicially affect the sewers, 
or the disposal by sale, application to land or otherwise, 
of the sewage matter conveyed along such sewers, or 
which would from its temperature or otherwise be in- 
jurious in a sanitary point of view. 

‘The construction of this section has recently given 
rise to litigition in the case of Brook v. Meltham Urban 
District Council (1908) 2 K.B. 780. Messrs. Brook are 
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£3,000 a year until after the price per 1,000 gallons 
is reduced to 0°6d. except in the first three years, 
when there will be no limit to the sum they may 
receive. 


(5) That the manufacturers take immediate steps 
to remove such clean water as practicable, and failing 
such removal must pay the rate of Id. per 1,000 
gallons. 


(6) A joint committee to be appointed, four from 
the manufacturers and four from the Corporation, 
for the purpose of arranging details and settling all 
matters in dispute between both parties. 


On behalf of the members of the Association, I approve 
of the Evidence which has been given by the Wit- 
nesses representing that body. 


oF HUDDERSFIELD, SOLICITOR TO THE ASSOCIATION. 


large cotton thread manufacturers at Meltham, Mills, 
which is within the urban district of Meltham in the 
West Riding. The Rivers Board having taken proceed- 
ings against them for discharging their trade liquids 
into the river, they applied to the District Countil for 
tacilities under Sec. 7 of the Act of 1876, and as these 
facilities were refused on the ground that the Council 
did not wish to receive trade effluents into their sewers, 
Messrs. Brook applied to the County Court for an Order 
requiring the Council to give them the required facilities. 

It was admitted on the hearing of the application that 
the Council’s sewer pipes were amply sufficient for the 
reception of Messrs. Brook’s effluent in addition to domestic 
sewage, and that such effluent would not contravene the 
provisos to Sec. 7, but they opposed the application on 
the ground that the Council’s purification works were 
inadequate to treat both the domestic sewage and Messrs. 
Brook’s trade liquids. 

It was contended on behalf of Messrs. Brook that the 
word “sewers” in Sec. 7 must be construed in accord- 
ance with the provisions of the Publ‘: Health Act, 1875, 
which throughout distinguishes outtall works from 
“sewers,” and that as the latter were admittedly more 
than sufficient for the requirements of their district, the 
Council were bound to give the facilities asked tor. On 
the other hand it was contended by the Council thet 
*“ sewers” included outfall works, and that as these were 
not sufficient to treat both sewage and trade liquids, 
Messrs. Brook were not entitled to such facilities. 

The House of Lords have decided in favour of the 
latter: contention, thus overruling the decision of the 
Court of Session of Scotland in the case of Guthrie v. 
Magistrates of Brechin, 15 Ct. Sess. 385, in which it was 
held that outfall works do not form part of the sewers, 
and that the measurement of capacity referred to in 
Sec. 7 is the capacity of the pipes to receive both the 
sewage and the trade liquids. 

The decision ot the House of Lords enables local] author- 
ities, by limiting the capacity of their outfall works, to 
escape 1rom affording the fecilities which the Act intended 
to secure to manufacturers. 

Another contention has, moreover, been raised, which 
would virtually repeal the section by making worthless 
any order for facilities which might be obtained. I 
refer to the case of The West Riding Rivers Board v. 
Butterworth and Roberts (1909) A.C. 45, in which Lord 
Macnaghten expressed the opinion that such an Order 
would be no answer to proceedings for pollution, there 
being nothing in the Act to make the Order a good defence. 

I have referred to these matters as showing the necessity 
which exists for an amendment of the present law, and 
as the Commission may desire, or be willing, to consider 
any suggestions for such amendment, so far as it affects 
trade effluents, the Association respectfully submit the 
following for their consideration. 

1. It is now generally admitted that trade effluents 
should be received into the public sewers, subject to 
preliminary treatment, although the local authorities 
of some districts ere unwilling to incur the cost of purifying 
the effluents. 

The Association share the view which is stated in 
Par. 22 of the Third Report on the Treatment and Disposal 
of Sewage, viz.:—tbat the law should be altered so as to 
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make it the duty of a local authority to provide such 
sewers as are necessary to carry trade effluents as well 
as domestic sewage and to purify them. 

The present position is anomalous and unjust, as is 
shown by the fact that in every district some manu- 
facturers already discharge their effluents into the sewers 
without preliminary treatment and without expense to 
themselves, whilst their neighbours and competitors in 
trade are denied the same privilege by the local authorities, 
and have been compelled to expend considerable sums 
in constructing purification works, whilst their more 
fortunate rivals have escaped the attentions of the Rivers 
Board. ; 

This undue preference is referred to in Pars. 16 and 34 
of the Third Report, in which it is stated that, as far 
as practicable, manufacturers should be placed on the 
same footing, and that their proposals should apply 
equally to the manufacturer whose trade effluent already 
passes into the sewer, and to the manufacturer who is 
only proposing to obtain a connection. 


2. How sHOULD TRADE EFFLUENTS BE DEALT WITH ? 


In considering this question it is necessary to dis- 
criminate between the varying conditions under which 
manufacturers obtain their water supply, and deal with 
their liquids. 

Where such supply is obtained from a stream they 
are, as is pointed out in Par. 31 of the Third Report, 
precluded from discharging their effluent into a sewer 
(unless, I may add, a prescriptive right to do so has 
been acquired) by reason of the obligation which rests 
upon them of returning the water into the stream. 

Where, however, the water supply is obtained from 
private wells, or from other sources, there is nothing to 
prevent the discharge of the effluent into a sewer upon 
such terms as Parliament may deem equitable. 

It will, therefore, be necessary to distinguish, and to 
provide separately for, the cases in which the water supply 
is obtained from a stream, and those where it is obtained 
from other sources. 

Where the water is required to be returned into a 
stream, the question as to compliance with the standards 
of purity will be o.2 between the trader and the Rivers 
Board, whilst in the other cases the question will be one 
between him and the local authority. 

As regards the’discharge into a stream, it is submitted 
that standards should be fixed by the Central Authority, 
which it is proposed to establish, fixing definite standards 
of purity for the different trades, subject, however, to 
their being varied or dispensed with altogether in special 
cases. (Par. 22 of the Third Report.) 

Liquids which merely occasion innocuous discolouration 
not to be deemed polluting. 

The absence of such standards has caused difficulties 
and, dissatisfaction by reason of the fact that after pro- 
viding purification works, a manufacturer is nevertheless 
subject to proceedings by the Rivers Board on the ground 
of alleged inefficiency. 


The procedure which the Association suggest is as 
follows :— 

Before proceedings are taken, for the first time, for the 
recovery of penalties, a notice should be served upon the 
person against whom it is proposed to proceed, requiring 
him to observe the standard of purity applicable to his 
manufactory, within a time to be specified in such notice 
but not being less than two months. 


Such person should have a right to apply to the Central 
Authority either to dispense with, or to vary the standard 
in his particular case, if it be shown that means for 
observing it are not, having regard to the reasonableness 
of the cost and the effect on his business, reasonably 
practicable and available under all the circumstances of 
the case. (Act of 1894, Sec. 11 (5).) 

Where the standard is not dispensed with but merely 
varied, the Central Authority should have power to fix 
the period within which the standard, as varied, should 
be observed. 

Penalties should ke imposed for the non-cbservance of 
the standards, and it is suggested that those fixed by 
Sec. 12 (1) cf the Act of 1894 are reasonable and should 
be adopted in preference to +he excessive penalty of £50 a 
day fixed by the Acts of 1876 (Sec. 10) and 1894 Sec, 12 (3). 

These penalties should be recoverable before a Court of 
Summary Jurisdiction. 


MINUTES OF EVIDENCE : 


A right of appeal should be given to either party both on 
the law and the merits, by way of a special case. (Sum- 
mary Jurisdiction Act, 1879, Sec. 33.) 

Where the water need not be returned into a stream, 
it should be made obligatory upon local authorities to 
receive and dispose of trade liquids, subject either to 
preliminary treatment or to payment. 

The advantage of a money payment, in lieu of pre- 
liminary treatment, is that it saves the cost of providing 
and working separate purification plants at each manu- 
factory (which in themselves cause a growing sentimental 
grievance by their hideous appearance), whilst the total 
quantity of the trade effluents in a district could, in 
conjunction with domestic sewage, be purified by the 
local authority more efficiently and without undue cost 
to the ratepayers. 

I may mention that at Halifax a scale of charges has 
been agreed upon between the traders and the Corpora- 
tion, on payment of which the Corporation receive and 
treat the effluents without preliminary treatment. 

Power should, therefore, be given to local authorities 
to dispense either wholly or partly with preliminary 
treatment, and to receive a money payment in considera- 
tion thereof. 

Where no such arrangement is made, then preliminary 
treatment should be required, and general regulations 
should be framed by the Local Authority and confirmed 
by the Centra] Authority, and provision should be made 
(as suggested in Par. 22 of the Third Report) as to varying 
these Regulations to meet particular cases. 

The Association recognise the desirability of such 
Regulations providing for the exclusion from sewers 
of :— 

(a) All solid matter. 

(6) All water which is not cf a poisonous, polluting, 
or noxious nature. 

(c) Any liquid which would prejudicially affect 
the sewers. 

(d) Any waste steam, condensing water, heated 
water or other liquid (being of a higher temperature 
than 110 degrees Fahrenheit) which either alone 
or in combination with the sewage would cause a 
nuisance or be dangerous or injurious to health, 

The Association are of opinion that the duties of 
Rivers Boards should be purely administrative, and that 
the settlement of the differences mentioned in Pars. 56 
and 57 of the Third Report should not be entrusted to 
them, but to the Central Authority, unless the parties 
agree upon an arbitrator. The objection is, that it is 
not deemed wise or expedient to devolve the settlement 
of such differences upon a body upon whom rests the 
duty of enforcing the provisions relating to pollution. 


Mr. AtTtTEer’s EvIDENCE. 


I now proceed to deal with the suggestions made by 
Mr. Atter with the view of obtaining for Rivers Boards 
additional powers. 


New Sources oF POLLUTION. 


Mr. Atter suggests that every person who intends to 
carry on any business from which liquid refuse might 
be discharged into a stream should be required to notify 
his intention to the Sanitary Authority and the Rivers 
Board, specifying what steps he proposes to take to 
prevent such liquid polluting the stream, and that either 
of those authorities should have power to disapprove 
the proposals, subject to appeal to the Central Authority. 
He cited in support of the proposal the powers given 
under the following Acts:—The Lee Conservancy Act, 
1868, Sec. 91; Thames Conservancy Act, 1894, Sec. 93; 
Middlesex County Council Acts, 1898, Sec. 12; and 
1906, Sec. 10; and Alkali Works Regulations Act, 1881, 
Sec, 12, 

I think it doubtful, however, whether those Acts give 
the power which the Rivers Board desire to acquire. 

The Lee Conservancy Act, 1868, Sec. 91, prohibits 
the opening into the river any channel for the carrying 
of “sewage or other offensive or injurious matter” 
which may not include trade effluents, as the words 
“other offensive matter’? may only include matter 
which is ejusdem generis with “‘ sewage.’ This con- 
struction is supported by the marginal reference to 
Sec. 92, which is “‘ Notice for discontinuance of existing 
sewage works.” 


ROYAL COMMISSION ON SEWAGE DISPOSAL. 


The same words are used in The Thames Conservancy 
Act, 1894, Sec. 93, and the Middlesex County Council 
Act, 1898, Sec. 12; and that they do not include trade 
effluents is, I think, shown by the fact that in the Middle- 
sex Act of 1906, Sec. 10, the discharge of trade liquids 
into a stream is expressly prohibited, which prohibition 
was altogether unnecessary if such liquids were included 
in the words “ other offensive or injurious matter.” 

But whatever may be the correct interpretation of 
those Acts, the power of preventing or regulating the 
establishment of new manufactories is strongly objected 
to. It was embodied in Sec. 44 of the Rivers Board’s 
Bill of 1905, and was petitioned against by the following 
Corporations and traders :— 

Traders carrying on business at Huddersfield, 
Halifax, the Colne, Holme, and Spen Valleys, Dews- 
bury, Heckmondwike, Mirfield, Batley, Morley, and 
Farsley ; and also by the {cllowing :— 

The Bradford Dyers’ Association, Limited. 

Woolcombers (Limited). 

The Bradford Corporation. 

The Leeds Corporation. 

The Leeds Woollen and Worsted Manufacturers’ 
Association. 

The West Yorkshire Coal Owners’ Association. 

Karl Fitzwilliam. 

The Mining Association of Great Britain. 

The Pudsey Corporation. 

Bradford Traders. 

Mill-owners, Lessees, and Occupiers on the River 
Don. 

ABUSE OF PURIFICATION WORKS. 


The Association recognise the difficulty referred to 
by Mr. Atter, in cases where purification works have 
been provided, but are not properly used, and they 
suggest that it might be met by making the occupier 
liable, giving him, however, the benefit of a provision 
similar to that contained in Sec. 141 of the Factory 
and Workshops Act, 1901, which enacts :— 

(1) Where the occupier of a factory or workshop 
is charged with an offence against this Act, he shall 
be entitled, upon information duly laid by him, to 
have any other person whom he charges as the 
actual offender brought before the Court at the 
time appointed for hearing the charge; and if, 
after the commission of the offence has been proved, 
the occupier of the factory or workshop proves to 
the satisfaction of the Court :— 

(a) That he has used due diligence to enforce 
the execution of this Act; and 

(b) That the said other person had committed 
the offence in question without his knowledge, 
consent, or connivance, that other person shall 
be summarily convicted of the offence, and the 
occupier shall be exempt from any fine. The 
person so convicted shall, in the discretion 
of the Court, be also liable to pay any costs 
incidental to the proceedings. 

(2) When it is made to appear to the satisfaction 
of an inspector at the time of discovering an 
offence :— 

(a) That the occupier of the factory or work- 
shop has used all due diligence to enforce the 
execution of this Act; and 

(b) By what person the offence has been 
committed ; and ; 

(c) That it has been committed, without the 
knowledge, consent, or connivance of the 
occupier and in contravention of his orders, 
the inspector shall proceed against the person 
whom he believes to be the’ actual offender 
without first proceeding against the occupier 
of the factory or workshop. 

Snort TENANCIES. 

The Association agree with Mr. Atter that some relief 
ought to be afforded to a tenant who is ordered to provide 
purification works, and they suggest that power should 
be given to a tenant who alleges that the owner ought 
to bear or contribute to the expenses of complying with 
the order, to apply to a Court of Summary Jurisdiction, 
which, after hearing the owner, may make such order 
the Court just and equitable, under the 
circumstances of the case, regard being had to the terms 
of anv contract between the parties. (See Sees. 14 (4) 
and 101-(8)-of the Factory and Workshop Act, 1901). 


as appears to 
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Liquip REFUSE DEALT WITH BY CONTRACTOR. 


The Association do not object to the Rivers Board’s 
suggestion. 
SAMPLES. ' 

Mr. Atter cited the Alkali, Thames, and Middlesex 
Acts as precedents justifying his proposal for power 
being given not only to enter upon but to lay open trade 
premises for the purpose of taking samples. 

All, however, that the Alkali Act empowers is an 
entry upon premises for the purpose of inspecting any 
process which is being carried on. It does not authorise 
the taking of samples. 

As regards the Thames Act, it refers, as I have pointed 
out, to sewage and not to trade effluents; whilst the 
Middlesex Acts do not empower the laying open of 
premises for the purpose of taking samples (Sec. 14 of 
Act of 1898), but power is given by that section as ex- 
tended by Sec. 7 of the Act of 1906, to take samples 
not only at the point where it passes into a stream, but 
also at the point from which it flows into a_ stream, 
whether directly or through, across or under, other lands 
or premises; and the Association do not object to a 
similar power being conferred upon Rivers Boards. 


DISCHARGE BY JOINT OUTLET. 


The Association do not object to power being g;ven 
to take samples of the trade effluents which are discharged 
from all or any of the premises into a drain, where more 
than one trader discharges his liquid through one outfall 
or drain, at the point of outlet into the joint drain, and 
to take proceedings against the offenders jointly or in- 
dividually. 

PROCEDURE. 


As already stated, the procedure under the Act of 
1876 is in the County Court, whilst under the Act of 
1894 it is before a Court of Summary Jurisdiction. 

In the procedure suggested by the Association no 
application for orders to abate pollution will be required, 
and. legal proceedings will be Kmited to the recovery of 
penalties, which it is suggested should be recoverable 
summarily. The objection to their being recoverable in 
a County Court is the great expense involved in proceed- 
ings in it, and moreover, it is usual to make penalties 
recoverable before Justices (Public Health Act, 1875, 
Sec. 251; the Factory and Workshop Act, 1901, Sec. 
144; the Middlesex County Council Act, 1906, Sec. 41 ; 
the Thames Conservancy Act, 1894, Sec. 201 ;) and this 
method of recovery is that prescribed by the West Riding 
Rivers Act, 1894, Secs. 12 and 13, which were incorporated 
in the Rivers Board’s Bill of 1905, Sec. 47. 

It might, however, be provided, as in Sec. 144 (4) 
of the Factory Act, that the occupier (or his father, son, 
or brother) of the premises in or with reference to which 
an offence is alleged to have been committed, might not 
act as a member of the Court hearing a proceeding with 
respect to that offence ; nor (Sub-sec. 5) might a person 
so act, who is engaged in, or who is an officer of any 
Association of persons engaged in the same trade or 
occupation as a person charged with such offence. 


PROCEEDINGS AGAINST FRM. 


The Association have no objection to proceedings 
being taken in a firm’s name. 


ASSESSMENT OF ANNUAL VALUE. 


A provision should be made. similar to that contained 
in Sec. 19 of the Huddersfield Corporation Act, 1906, 
which is as follows :— 

‘In the assessment of the annual value of trade 
premises for rating purposes any expenditure under 
this part of this Act required to be incurred by 
the trader to enable such trace premises to fulfil 
the requirements of any regulations for the time 
being in force with respect to such premises shall 
be deemed to be included in the words ‘ other ex- 
penses’ in the interpretation of the words ‘net 
annual value.’ ”’ 

SUMMARY OF SUGGESTIONS’ 

J. That it should be made the duty of the local 
authority to provide sewers for the reception of trade 
effluents. 

2. That trade effluents should be 
follows :— 

(a) Where the water has to be returned into a 
stream, and where, consequently, the manufacturer 
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Mr. John H. is precluded from discharging his effluent into a 13. That power be given to proceed against a firm in 
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standards or preliminary treatment, to be allowed in. 
assessing the annual value. 


29243. (Chairman.) Now, I think I will ask Colonel 
Harding to put questions. 


(b) Liquids which merely occasion innocuous dis- 
Mr. Thorp colouration not to be deemed. polluting. 

Whitaker. (c) Where the effluent is, or can be, lawfully 
— discharged into a sewer, it should be obligatory upon 
16 June, 1909. the local authority to provide such sewers as may 


Mills, and 








=a be necessary to receive the effluent, subject either 
to preliminary treatment or payment in lieu of such 
treatment. 

(d) Regulations should be made by the local 
authority and confirmed by the Central Authority, 
fixing definite standards of purity for different trades, 
and provision should be made for varying or dis- 
pensing with them in special cases, subject to a 
money payment in consideration thereof. 

(e) Power should be given to local authorities 
to receive a money payment in lieu of preliminary 
treatment, and such payment should he compulsory 
where the Regulations are either varied or dispensed. 
with. 

(f) Such Regulations should provide for the 
exclusion of :— 

(1) Solid matter. 
4 (2) All water which is not of a poisonous, 
‘y polluting or noxious nature. 
(3) Any liquid which would . prejudicially 
affect the sewers. 
(4) Any waste steam, condensing water, 
¥ heated water, or other liquid (more than 110 
degrees Fahrenheit) which either alone or in 
combination with the sewage would cause a 
nuisance or be dangerous or injurious to health. 
3. That the duties of Rivers Boards should be purely 
administrative. 


4, That all differences between local authorities and 
manufacturers should be settled by the Central Authority, 
unless the parties agree to an arbitrator. 


5. That before proceedings are taken for the first time 
for the recovery of penalties, a two months’ notice should 
be given to the manufacturer intended to be proceeded 
against, who should have a right to apply to the Central 
Authority to dispense with or vary the standard: of purity 
in his case, if it be shown that means for complying with 
it are not, having regard to the reasonableness of the cost 
and the effect on his business, reasonably practicable 
and available under all the circumstances of the case. 


6. That power to control the establishment of new 
manufacturing business should not be vested in either 
Rivers Board or local authorities. 

7. That in cases of the abuse of purification works, 
the employer should be liakle to penalties, power however, 
being given to them to bring before the Court the actual 
offender in the same manner as under Sec. 141 of the 
Factory and Workshop Act. 


8. That in the case of short tenancies power should 
be given to the tenant to apply to a Court of Summary 
Jurisdiction to make an Order upon the owner to contri- 
bute an equitable proportion of the cost of providing 
purification works, regard, however, being had to the 
terms of any contract between the parties. 

9. That the manufacturer should be liable where he 
disposes of his liquid refuse to an independent contractor 
who discharges it into a stream in such a state as to pollute 
it, unless the manufacturer produces to the Rivers Board 
a written agreement showing that the contractor has 
undertaken to deal with the refuse so as not to cause 
pollution, 

10. That Rivers Boards should have power to take 
samples in like manner as under the Act of 1876 (but not 
to lay open manufacturing premises) not only at the 
point where the effluent passes into a stream, but also 
at any point from which it flows into a stream whether 
directly or through, or across or under other lands or 
premises. 

11. That power should be given to take samples from 
any premises where more than one trader discharges his 
liquid through one outfall or drain, and to take proceed- 
ings against the offenders jointly or severally. 

12. That penalties should be recoverable summarily. 


Power of appeal by special case to be given on the law 
and the facts. 


29244. (Colonel Harding.) The Commission have had 
the advantage of heaving evidence from the officers of 
the Mersey and Irwell Rivers Board, the Ribble Joint. 
Committee, and the, West Riding of Yorkshire Rivers 
Board. They have also had the advantage of hearing 
evidence from the manufacturers in the Lancashire 
district, and I am sure I am speaking for my colleagues, 
as well as for myself, when I say we are very pleased 
indeed to meet the representatives of your Association. 
I take it from Mr. Hanson’s Statement that you have 


‘241 members ?—(Mr. Hanson.) That is so. 


29245. At the present time ?—That is so. 


29246. Would you tell us whether those members 
include a variety of trades ?—They do; they include all 
the branches of the woollen and worsted industry. That 
is, those who are dyers only, those who are finishers 
only, those who are dyers and finishers, those who 
scour wool, and those who scour pieces. 


29247. Then we may take it your members are all 
connected in some way with the worsted and woollen 
trades ?—That is so. 


29248. And are the 241 members fairly representative 
of the whole of those trades ?—I think they are; yes. 


29249. They include the more important firms ?—They 
do; they include the larger firms. 


29250. I suppose the uncertainty of legislation in 
regard to the responsibilities of manufacturers and local 
authorities has been hitherto a very great difficulty ?—It 
has been a very great stumbling block. 


29251. And has probably led to the friction. that 
I see some of you have alluded to between manufacturets 
and the Rivers Board ?—Undoubtedly. 


, 29252. I notice you generally agree with what this 
Gommission has said in its hitherto published Reports, 
as to the advisability generally of local authorities dealing 
with trade effluents where that is practicable ?—That 
is so. 


29253. And we are pleased to see that your Association 
has accomplished much in bringing about an arrangement 
between manufacturers and the local authorities in 
Halifax and Huddersfield, and in Heckmondwike ?— 
That is so. 


29254. And I suppose you would agree with me if 
I say that the effect of having brought about those 
arrangements is to facilitate similar arrangements in 
other directions ?—Therve is no doubt it will. 


29255. It forms a sort of basis ?—It does, 


29256. And speaking generally the arrangement with 
these important authoiities is on the basis of their taking 
the trade effluents, subject to certain conditions as to 
preliminary treatment, and failing such conditions as to 
preliminary treatment, of payment in lieu thereof ?— 
That is so; that is the principle. 


29257. Your Association evidently recognises that if 
trade effluents are to be taken into sewers, it is generally 
desirable in the first instance to eliminate suspended 
matter as far as possible ?—It is. 


29258. And grease ?—Yes. 


29259. But there are cases probably where a manu- 
facturer, not having room on his premises to adequately 
carry out such preliminary treatment, thinks it advisable 
that a money payment should be substituted ?—In 
practice in the larger towns or sanitary districts I think 
it will be found that the trader will elect to pay rather 
than enter upon the preliminary treatment. 


29260. In many cases you think they would be obliged 
to do that ?—In many cases they would be obliged. 
I mean there are cases where they could not possibly put 
down a plant without disturbing machinery, 
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29261. And the nature of the payment which is to take 


place is in substance agreed ?—In the case of Halifax and 
Huddersfield it is agreed. 


29262. But I suppose, after local authorities have 
taken all that it is practicable to take, there will remain 
and must remain a number of cases where a manufacturer 
will have himself to purify his effluents ?—There will be 
quite a number of cases where the manufacturer cannot 
divert the water. 


29263. Where he is obliged to return the water to the 
river 7—Where he is obliged to return the water to the 
river, and in those cases he will have to carry out the 
treatment himself. . 


29264. Then there must be also cases where it is not 
practicable for the local authority to receive the trade 
effluent into their sewers, possibly because of its large 
volume ?—I have no doubt cases of that sort will arise. 
At present, in the experience of our Association, that 
position has not arisen, but still throughout the country 
I have no doubt it will. 


29265. Do I understand that in your district the 
difficulty has not arisen, that the authority has declined 
to take effluents because of the relatively large volume 
of them ?—I do not know of a single case, excepting 
this; they have objected in cases where their existing 
outfall works have been insufficient, but I take your 
question to go beyond that, and apply to cases where they 
‘cannot extend their outfall works. No such case as 
that has arisen that I remember at the moment. 


29266. You find in the West Riding generally that the 
local authorities now are much more willing than they 
--were to take trade effluents ?—Since those three Acts of 
Parliament have been passed I think one may claim 
that is the position. 


29267. Then if difficulty should arise as between 
manufacturers and local authorities, you suggest that the 
Central Authority which this Commission has proposed 
to have established would be very useful for referring 
disputes and getting a settlement ?—We think, and we 
feel this very strongly, that if, say, when the 1894 West 
Riding Act was passed there had been then an authority 
to which the traders could have applied for information 
and guidance, the progress towards purification of the 
rivers would have been much quicker, and a great deal 
of friction which has arisen, would not have arisen. 


29268. But has not that friction been largely due to 
the uncertainty of legislation in regard to the responsi- 
bilities of manufacturers and local authorities ?—Yes, 
largely, but also in part through the lack of knowledge 
and experience as to how to begin to treat the trade 
refuse. Get back to 1894 or 1895, when the Rivers 
Board themselves had not—speaking with all respect— 
within their own department, experience on this question ; 
they could not possibly have ; say you establish a Rivers 
Board on the Bradford Avon to-morrow. Well, you 
would get members of the Board elected from the various 
authorities as they are in the West Riding. They would 
appoint’ an inspector and officials. Well, in 1894 they 
had not the choice, the men were not there—the officials 

who had expert knowledge on this particular subject— 
therefore they did the best they could, and those officials 
have had to educate themselves, just as the traders 
have had to educate themselves, on this subject from 
that time up to a few years back. 


29269. Then the conditions at present are somewhat 
different from what they were when the Board was first 
established ?—The conditions are all altered. I mean, 
the traders in the West Riding have a more intimate 
knowledge of this subject, of how to deal with their trade 
waters, knowledge they had not at all in 1894; officials, 
and all of us, know more about it than we did in 1894, 
because we have all been concentrating attention on 
the subject. 


29270. And the same thing applies to the Rivers 
Board ?—That is so. 


29271. They have now officials who have acquired 
very considerable knowledge of the treatment of the 
effluents, and who have acquired a very considerable 
knowledge of their district ?~-That is so. 


29272. I notice that with regard to procedure, you 
desire to limit the Rivers Board to administrative action, 


and you suggest that if there is power in the case of Mr. John H. 
disputes to refer matters directly to the Central Authority, | Hanson, 
it will cause less friction than referring them in the first . M7. Alfred 
instance to the Rivers Board of the district ?—I think Sykes, a <i 
itvowill Mills, and 
29273. Would you explain to us quite why, because Mr. Thorp 
it seems to me at least that these difficulties will arise, Whitaker. 
will they not, with the Central Authority in the same |, ——__ 
way es they do with the Rivers Board, and that if they 16 June,1909. 
were dealt with by the local body first, with power of —~ 
appeal to the Central Authority, it would be a more 
convenient plan? What is the objection to it ?—The 
traders think it would not be more convenient, and for* 
these reasons. In the first place the Rivers Board does 
not appear to have power to engage in any experiments ; 
therefore, their officials only obtain knowledge from the 
experiments of others, whereas a Central Authority, I 
presume, would have officials who themselves were ex- 
perts on this subject. They would be acquiring also 
knowledge from the experience of the whole country. 
They would, therefore, be able to continue on one uniform 
line throughout the whole country, whereas if Rivers 
Boerds—I am now referring more particularly to the 
technical points—were dealing with technical points 
there would probably be a variety of lines of action, the 
advice not necessarily being consistent. That is» the 
first point. The second point is that the Rivers Board 
is in itself a prosecuting euthority, otherwise it seems 
to me it would not be necessary for it to exist at ell along- 
side the Central Authority. Now, it is not aesirable in 
the interests of the trade of the aistrict that a prosecuting 
authority should be the authority to whom of necessity 
disputes between the same purties should be referred. 
Those are the two principal objections. I took up that 
position when the Huddersfield Bill was before the House 
of Commons, and it was suggested there by the Local 
Government Board, who pressed the point very much, 
that they should be the authority to whom all disputes 
should be referred. On behalf of the traders I objected 
to the Local Government Board, on the ground that they 
had not the officials who were experienced in the subject, 
and, therefore, were not fully qualified to deal with all 
matters of dispute. But I further took up the position 
that if a Central Authority was instituted, such as is 
foreshadowed in your Third Report, to that autherity 
the traders would gladly submit their disputes. That 
was my position. 
29274. The Commission, of course, are with you to 
a great extent, and have, in fact, recommended the 
formation of such a Central Authority, but I was rather 
trying to get from you whether in view of there being 
in your own locality a body which has now undoubtedly 
acquired very large experience in thes: matters, and 
which has a staff of officials and laboratories at Wake- 
field, whether they might not, in the first instance, save 
a great deal of expense and trouble in going to the Central 
Authority, and be able to settle a great many matters, 
referring only those where their decisions were not accepted. 
Is there anything in the constitution of the local Rivers 
Board which makes it unlikely, in view of their acquired 
experience, that they will be able, in the first instance, 
to settle a great many matters between manufacturers 
and local authorities without reference to the Central 
Authority 7—We think that matters that they could 
settle without reference to a Central Authority might 
safely be left to the trader and the sanitary authority 
with whom the trader is deeling, but if the trader and 
the sanitary authority cannot agree upon any point, 
the trades feel very strongly thet they must then go to 
an authority which has the best information and know- 
ledge on the subject that exists in the courtry. The 
traders themselves, you know as well as I do—especially 
the dyers—are practical chemists, all of them. All those 
who have put down plants—end this is where so much 
information has been brought to light—have studied it, 
and considered it, and are constantly developing it, looking 
out for improvements ; and that is the way the Rivers 
Board officials have to gain their knowleage. They have 
no other means of gaining it, except gaining it trom the 
traders. Assume for a moment that they could get no 
information from traders or traders’ plant, they would be 
practically where they were in 1894, so that the trader, 
would not feel much confidence in referring a dispute 
which he had between the sanitery authority and him- 
self to anything less than the highest authority. 
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29275. Well, we take that as your view of it. Now, as I 
say,your Association seem (o have accomplished extremely 
useful work, in bringing about those arrangements with 
local authorities, but it seems to some of us that those 
Associations of Manufacturers can also carry out most 
useful work in endeavouring to assist their members to 
find out what is the best way to meet their difficulties. 
One appreciates, of course, that a manufacturer engaged 
in this business has not possibly the necessary technical 
chemical information which enables him to carry out 
efficient works, and has not the leisure to give attention 
to it; and, therefore, it would be of very great value if 

.an Association like yours were to make a special study, 
in the interests of all the members, of the difficult points 
in connection with trade effluent treatment. Would 
you be good enough to tell the Commission what steps, 
if any, your Association has taken in that direction ?— 
The principal work of the Association—I think I may 
divide it into two classes—has been first of all to en- 
deavour to find the legal position. The second is that 
they have been endeavouring to find the practical means 
of dealing with their trade waters, and in order to do 
that the Executive Committee have visited practically 
every works they could hear of, which they were led to 
believe were worth visiting. 

29276. Not only in the West Riding ?—Not only in 
the West Riding, but throughout the country. They 
have then made Reports, which Reports were mace in 
writing to the whole Committee, and whenever a trader 
has commenced to put down plant he has had the benefit 
and the advantage of the recommendations of the 
Executive, who had viewed the works that exist that were 
worth visiting. That really is what has brought into 
existence the plants which have been put down by the 
members of this Association, in some of them the very 
highly efficient manner in which they have been put 
down. From time to time difficulties are constantly 
arising ; as those difficulties arise with one member of the 
Association, the matter is considered by the Committee, 
and if any other trader has found out a means of dealing 
with that difficulty, the information is conveyed to him, 
so that what they have been doing at the present time is 
collecting the information that could be got, and dis- 
tributing it amongst the members. 

29277. I see that in your evidence, Mr. Hanson, you 
refer to a correspondence with the Rivers Board, in which 
you asked, so long ago as 1898, to be informed as to where 
efficient purification plant could be seen. You have 
received a reply to that communication, and I gather 
from what you say that your Association visited those 
places and made a Report. That Report would be 
extremely interesting to us. Is it available ?—Yes, 
we have the Report. A Report was made on each of 
those four mills which were referred to by Dr. Wilson. 
That Report was considered by the Executive, and 
points that commended themselves in those plants were 
then conveyed to members of the Association for their 
use as they had to put down plants. 


29278. The Report is in existence ?—It is; yes. 
29279. Would it be possible for you to put that Report 


before us ?—Well, that I will submit to the Executive 
Committee, and ask their instructions. 


29280. It would be rather interesting to us to see 
what opinion your Association formed in regard to 
those particular works to which you have referred, and 
the nature of the advice you gave to your members.— 
That I will submit; I will take the instructions of the 
Executive Committee. 

29281. There has been no Report published, has there, 
by your Association ?—Oh, no, none. 


29282. Now, what works have been carried out in 
consequence of those Reports in your district among 
your members ?—What do you mean; in consequence 
of those particular Reports ? ' 


29283. I gathered, from what you said just now, that 
you reported to your members, and gave certain advice 
to some of them, and as a consequence certain works 
have been carried out ?—Yes. 


29284. Can you refer us to any of them ?—Well, I 
cannot specifically, because the particular point that 
struck the traders as being good in this way would in some 
ca3es be probably the only point that commended itself 
in the works that were visited, and these were all put 
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together; I mean put together in this way. Say there 
was an Order made against a trader. He came to us and. 
said : “ I shall have tocarry out Purification Works. What 
lines must I go upon Then the effect of the collected 
information would be conveyed to him according to his 
trade waters, and what his refuse consisted of. None 
of those have been published. They have been conveyed. 
personally to the traders from time to time as the trader 
required it. Since 1898, of course, many great improve- 
ments have been made in the method of dealing with 
the different classes of trade refuse. What was probably 
considered. a decent plant, a reasonable plant, in 1898, 
probally the Rivers Board would by no means look upon 
as such to-day; and certainly the traders would not 
look upon that as the best type of plant to put down 
having regard to the future. 


29285. You have told us, and we quite appreciate that 
it has been necessary, that the attention of your Associa- 
tion has been largely directed hitherto to elucidating the 
legal aspects of these matters ?—Yes. 


29286. But I should like, if possible, to get from you 
some idea of what progress has been made, and how far 
your Association has been able to promote that progress 
in the treatment of effluents ?—Well, we have promoted. 
it by eighty-seven members of the Association having 
put down plants, either wholly or partly dealing with 
their trade refuse, and, in the evidence which we propose 
to submit to this Commission in October—there not 
having been sufficient time to get it ready for this date— 
we propose to deal—and I think probably this is the answer 
to your question—with typical plants of the members of 
the Association for the various trades, taking more than 
one plant in the same trade. We propose to take 
sample of the water first of all, give you particulars of 
the system of treatment, and then give you an analysis 
of the trade refuse before treatment, and an analysis of 
the trade refuse after treatment, and the cost both of 
capital and working, so that you may be able to get down 
to the cost of that particular method of treatment, of 
so much per 1,000 gallons to the trader. This has been 
very carefully thought out and discussed by the Com- 
mittee. They felt they ought, so far as their experience 
goes and opportunity, to give all the information they 
have to this Commission, and we concluded, that that 
was the most valuable form in which they could do it. 
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29287. Without doubt that information will be of very 
great value to us ?—That would give you a description 
of plants at these particular works, particulars of their 
trade, the quantity treated, the capital cost, the annual 
cost of working, and the result of the outlay, by analyses 
before and, analyses after. 


29288. And you will doubtless refer us to certain places 
where we shall be able to see these works in operation ?— 
Yes, certainly we shall. We propose to ask you to put 
them on your notes under figures, but we will supply you 
with the names of the firms. 


29289. That will show us, I suppose, the present position 
which has been reached ?—It will; you may take it of 
the whole of the branches of the woollen and worsted 
industry, and that is why—in endeavouring to do it in 
such a way that it will be useful—we have not been 
able to have it ready for this meeting. 


29290. I suppose we may take it that your Association 
does recognise the very urgent necessity there is for im- 
proving the effluents beyond the point which has been 
reached at present ?—Well, I do not know that I can say 
I agree with the latter part of your suggestion. I think 
we had, better wait and see what points have been reached ; 
I mean by tho:e who are treating. If you refer to the 
fact that some are not treating at all, then yes, the Associa- 
tion does agree with that. All should deal with their 
trade refuse, but as to the standard which has been 
reached, I should prefer to leave that question over for 
the present. 

29291. Am I to understand that you think that the 
standard, which has been reached is a sufficient standard ? 
—In some cases, we think, more than ought to be asked 
of the trader, and bearing on that will probably be the 
cost; because, given sufficient outlay, you can do a very 
great deal, but there is a point where cost would become 
a most important consideration to the trade. 


29292, Clearly cost must be taken into account ?—Yes. 
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29293. Financially practicable, what is to be done ?— 
Yes. 

29294. But do you wish us to take it that in your 
opinion the degree of purification which has been attained 
in the treatment of effluents in these particular trades is 
a sufficiently good result ?—I think that some of them 
are more probably than this Commission will ultimately 
ask for. 


29295. That they are too good, in fact ?—Well, they 
are too costly. I will just illustrate it by one that comes 
into my mind. There is a firm which I have in my mind, 
a Limited Company, a member of our Association, which 
is now dealing with its trade waters at a cost of just over 
4d. per 1,000 gallons. 


29296. Is there any objection to mentioning the name 
of the firm ?—At present I prefer not to. My only reason 
for not being willing to give the name is that we may 
have to give you instances where probably we should 
agree the treatment is not sufficient, and.we do not think 
we ought to expose these firms at the present time to 
that position. 


29297. But it would evidently be very interesting to us 
if you could point to some plant where you considered 
that the results were satisfactory ?—Are satisfactory ? 


29298. Yes ?—I have no doubt that the report we shall 
make will convey that to you when we give the chemical 
information and the cost, but I give the cost of 4d. per 
1,000 gallons for treating as being what, at any rate to 
my mind, at this moment seems more than a member 
can spend. 


29299. You have without doubt acquainted yourself 
with the work which has been carried out in Lancashire ? 
—Yes: 

29300. In connection with the treatment of effluents ? 
—Yes, I know quite a number of their works. 


29301. Have you been able to form any opinion your- 
self as to whether any great improvement has taken 
place in Lancashire rivers in consequence of the action 
of the Mersey and Irwell Board and manufacturers ?— 
Well, of course, improvement must have taken place 
because so much solid matter has been taken out. As 
to whether that improvement is worth tke cost is quite 
a different point. That is not part of my answer. 


29302. I see in the evidence of Mr. Scudder, who is, 
as you know, one of the officials of the Mersey and Irwell 
Board, he makes this statement: “‘ The result of the 
work of the Joint Committee has been a distinct gain 
to the manufacturer in many ways. Not only has there 
been an improvement in the condition of the streams, 
enabling the manufacturer to use the water, but by 
adopting processes of recovery and carefully attending to 
the details of the manufacturing processes, much saving 
of raw materials has been effected.”’ And in the course 
of our visits to Lancashire we were able ourselves to 
obtain from manufacturers an expression of their ap- 
preciation of the improvement which had taken place in 
the streams, and the value of the improvement to them- 
selves. Probably your Association themselves realise 
that where manufacturers are obliged to take their supply 
from the rivers, it is of importance to them as manu- 
facturers that the water which they so take shall be as 
pure as possible ?—Well, that may be the opinion to-day, 
but in 1894 the traders of the Colne Valley—and you 
may take it that is a most important Valley in this country 
so far as the woollen and worsted industries go—the 
traders there would have preferred to be left with their 
water, filthy as it was, rather than have it dealt with by 
chemicals, and have to try and dye and, carry out their 
trade with the changed chemical condition of the water 
2s it would come tc them. They expressed, it, and I, on 
their behalf, expressed it at that time, that they would 
much prefer if their interest only had to be considered 
to be left as they were. Nine miles down the stream, 
when the river too often appears black, they could get 
their bright colours, because their foremen dyers knew 
exactly the material they had to deal with. Directly 
plants were put down in the upper reaches of the 
River Colne, we began to have complaints as to the 
acidity. The Rivers Board themselves complained ; they 
wrote to us and complained of the acidity in the river. 
Well, that is a very great difficulty, and @ most important 
matter to dyers who are dealing with this water every 
day, and have been all their lives, and the President, as 
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a practical man, will be able to go into that, and give 
you his opinion cn that point. To-day they are educated, 
but there must be something done. 


29303. I am glad to hear you say that. Now the 
objection as to acidity, of course, is a grave one, one quite 
realises that, but that is due not so much to the treatment 
as to the imperfect character of the treatment, is it not ? 
—Yes, but you see you must always bear in mind that 
where a trader has to manage these works by his work- 
men, such material as he has at hand, you will not get 
that perfect treatment that you will in the laboratory, 
and also bear in mind the large quantity of water and 
the ever changing conditions of it in a works, so that you 
canno* get that degree of perfection in a works that you 
will get in a laboratory. And the point really is what 
is the point, where a trader has large volumes to deal 
with, that they can really expect him to attain. Of 
course, we quite know that acidity can be avoided. I 
now have in my mind a trader who has spent £3,000 in 
works. His great difficulty has been to get rid of acidity. 
I think he has succeeded. 


29304. You think he has succeeded ?—I think he has 
succeeded. 


29305. That is a case probably to which you could 
refer us ?—That is one of the cases of which we shall 
give you particulars. 


29306. The treatment of your wool-washing waters, of 
course, is the difficulty, is it not ?—Yes. 


29307. When I say you, I mean members of your 
Association ?—Certainly. 


29308. You first ‘of all extract the grease from these 
waters, I will not say as far as it pays to extract it, but 
as far as it is practicably possible to extract the grease, 
and that treatment necessarily leaves you with a very 
acid effluent ?—It does. 


29309. In some cases that effluent has been neutralised 
by the addition of lime and other precipitants, and there 
has been passage of the resulting effluent from the tanks 
on to filters, and it would be interesting to us to know, 
if by means of such treatment, improved results have 
been obtained ?—We shall be able to give you some 
information on that point. 


29310. In October ?—Yes. Of course, you quite 
know that the old system of cracking, as it was call d, 
was a means by which the trader a generation back took 
out that which was profitable to remove, then he did 
nothing more than that. Of course, now we have had 
to go beyond that. 


29311. Your Association appreciates that you must go 
beyond that ?—Well, we have already gone beyond that. 


29312. I am very glad to hear it. Now, coming to 
a question as to what is to be aimed at, you have expressed 
an opinion in regard to standards, that whatever standards 
are set out the standard should be uniform for all traders 
in that trade ?—That is so. 


29313. And you have advised that, in the first instance, 
the standard should not be too high ?—Of course, the 
foundation of success must be in this question that you 
must fix a standard that can reasonably be got by all 
traders so as to stop friction, so as_ to stop litigation and 
disputes, between those who have to carry out the Act 
locally and those who have to comply with it. Therefore 
it is important in the first instance that the standard 
should be one that can be reasonably attained by all 
traders, and then, as scientific knowledge is gained, 
further knowledge which it will be undoubtedly, when 
you get more plants down, we shall be constantly getting 
further knowledge as to how to do it, and how to do it 
probably in a way which may reduce the cost or not 
increase it. When we get to that stage, then it would 
be a reasonable thing to begin and reconsider the standard. 


29314. I hear with much pleasure your expression of 
opinion that progress is likely to be made as experience 
is gained ?—Well, it is, and I will tell you why. You 
are going to have hundreds of traders by and by managing 
their plants, and they will want to manage them from 
the standpoint of least cost with efficiency, with the 
efficiency which they must attain, and as they find econo- 
mical conditions in the production of cloth so they will 
in dealjng with trade refuse in time. 
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29325. It seemed to me rather a useful suggestion, that 
if all the manufacturers could be brought up to a provi- 
sional standard, and if they could.be assured that if they 
carry out works to bring them up to that. provisional 


29315. Now, do you think it would be wise, in fixing 
a standard, to fix a standard which should be in the 
nature of one to be aimed at but not necessarily to be at 
once attained, would it be better to state what would 
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be considered to be ultimately the standard to be aimed 
at and to give latitude to the supervising body, the Local 
. Rivers Board, to. modify that standard provisionally ?— 
I think the traders, even at the expense of having to aim 
a little high, would prefer to have a fixture rather than 
be left to the consideration of the local authority. 


29316. Well, whatever standard were fixed, if it were 
the moderate standard that you suggest as immediately 
practicable, that standard would, as knowledge is acquired 
on the subject and experience, necessarily have to be 
raised, would it not ?—Well, it follows logically that it 
ought to be and that it would be. ; 

29317. And I can quite see that from the point of 
view. of the manufacturer it would be difficult to get 
the manufacturer to carry out at once such works as 
would bring about a high-class standard, but it might 
be more practicable, would it not, to get him to carry 
out such works as would bring about a provisional inferior 
standard? He would be encouraged to carry out what 
is immediately practicable, and probably would carry it 
out if he were given an assurance that that would satisfy 
the supervising authority for a given term of years ?— 
Well, that would become the standard, you see. 

29318. But that would be necessarily a provisional 
standard ?—Just so, but still for the time being it would 
be the standard. I do not think it would work to estab- 
lish a standard to be aimed at as the standard, and then 
let it be a question to be determined by a Rivers Board 
or a local authority, as to whether what a trader had 
done, getting as near to it as he could, with his then 
experience and his then powers, and if they were of 
opinion that he had not got sufficiently near, that they 
were to be at liberty to prosecute him, he had better 
by far come to the Central Authority. 


29319. But this is the point I was wanting to get 
at, that you have pointed out that there is an incon- 
venience at the present time in a manufacturer being 
asked to carry out certain works and a very short time 
after he has carried them out he is told they are insufficient, 
and there is no sort of finality in what is asked of him ? 
—Yes. 


29320. Andit occurred to me that your own suggestion — 
and it is your own suggestion—that he should be given 
an assurance that what he has done shall suffice for a 
fixed number of years, would be a very useful one ?—I 
think it would; but as to what it should be after that 
fixed number of years should be the subject for inquiry. 


29321. Oh, no doubt.—Perhaps I misunderstood your 
question. I rather gathered that you meant this, to fix 
a standard to-day which would be one that you are not 
expecting a trader to immediately attain, but one that 
he must look forward to having to attain in some years 
to come, and leaving it at the discretion of a third party 
as to whether he was making sufficient progress towards 
attaining that high standard. I do not think that 
would work at all. ; 

29322. Those are the two ways in which it seemed to 
me that the thing could be done; first this way, to have 
a high standard and say: “ We do not expect you to 
reach this at once, but if you will go so far we will not 
call upon you to do anything for a given number of 
years, say seven years’ ?—I think you had better by 
far fix a standard that can be reasonably attained now 
and let that be the standard, and if a trader attains 
to that he knows he is safe, he knows he can make pieces 
and not go to law. 


29323. You think there should be a term of years 
fixed ?—A fixed term of years—well, there might be, 
but it should not be too often. There has been a lot of 
waste of money both in dealing with domestic sewage 
and in dealing with trade waters through not having the 
experience at the outset and having to alter their plant 
after, and that as far as possible wants avoiding. 


29324. This is not a suggestion of my own, it is a sug- 
gestion of yours. You say: ‘Standards should not 
be placed too high in the first instance, with power to 
raise or lower the standards over terms of years, but it 
it desirable that this position should not arise at periods 
oftener than seven to ten years” ?—That is my view. 


standard, that would be considered. satisfactory for 
a given period, but with the understanding that after that 
period had expired, in consequence of the fresh knowledge 
that meenwhile had been acquired, they would probably 
be called upon to carry out works to bring them to a higher 
point ?—First of all, lagree, and all the traders feel, that it 
is desirable that a standard should be fixed, but that it is 
most important that that standard should be one that can 
reasonably be attained now. They also do not object to 
the principle that when experience has sufficiently ad- 
vanced, and say a Commission like yours is satisfied that 
there are ways and means at a reasonable cost, of 
lifting it to a higher point they quite agree that 
that should be done, but it ought not to occur 
too often. That is my point—it ought not to 
occur too often; it ought to be over fairly substantial 
periods. The way to fix a period would be to consider 
first of all what is the lite of a plant, how much of the life 
of the plant would in itself be gone over that time, and 
so on; these are the considerations, but seven or ten 
years, I think, is quite often enough to disturb a standard. 


29326. I think you wanted to say something on this 
point, Mr. Mills?— (Mr. Mills.) I deter to the 
Commission ; I do not want to intervene in Mr. Hanson’s 
examination ; I shall be pleased to say something after- 
wards. ; 


29327. I was not proposing to deal separately with 
you gentlemen, but if there is any point which one cf you 
wish to answer rather than another, it might be con- 
venient.—Upon this suggestion that you should have a 
higher standard than the Rivers Board would expect them 
to attain at present, the difficulty would be this, it the 
suggestions of the Association are carned out the duties 
of the Rivers Board would be a prosecutor’s duty. That 
is to say, you have a certain standard ; if a manufecturer 
tails to attain that standard the Rivers Board would have 
2 right and it would be their duty to prosecute him for the 
penalty for the non-observence of the standard, but if 
you fix your standard et such a height that you do not 
expect it to be attained for the time being, then in all 
probability a difference would arise between a manu- 
facturer on the one hand and the Rivers Board on the 
other, and the Rivers Board would be in a position 
to obtain a fine, a penalty against a manufacturer, by 
merely proving that his effluent did not come up to the 
standard: and although it might be intended at the 
outset, as you suggest, that that standard should not — 
be attained, yet the manufacturer would be absolutely 
in the hands of the Rivers Board, and they would be 
able to get a penalty against him by reason of his not 
attaining it. 


_ 29328. Then you agree with Mr. Hanson that it would 
be more prudent to fix first of all a standard which is 
immediately attainable ?—I do, certainly; I think it 
would be a fatal error to fix a standard which it was not 
intended to observe and yet for the non-observance of 
which the manufacturer would be liable to be fined. 


29329. And leave it to the future to raise the standard, 
if it is possible, practically, to do so ?—Certainly, per- 
fectly willing. 

29330. Then do you think that Mr. Hanson’s suggestion 
of having a fixed term of years within which the manu- 


facturer should not be called upon to do anything further 
beyond what is necessary to bring him up to the 


-provisional standard is a good suggestion ?—Certainly, I 


think it is an admirable suggestion, and one which would 
commend itself to anyone who has thought about the 
subject. Fixing standards is a very important matter, 
and would require a good deal of inquiry either by the 
central authority or by some one else, and the very fact 
of changing that standard, especially to increase it, would 
in all probability involve a considerable expenditure at 
the hands of every individual manufacturer, therefore 
I should have thought ten years was a very reasonable 
period to fix. (Mr. Hanson.) I should like Mr. Sykes 
to give you his opinion on this point, before we pass trom 
it. (Mr. Sykes.) Well, Sir, I think Mr. Hanson and Mr, 
Mills have fainly well expressed my opinion, but I would 
put it in this way, that if you fixed the standard as Mr. 
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Hanson says low enough to be adhered.to by all manu- 
facturers, then at'the end of the period that you fix, that 
is-the seven or the ten years, it would be necessary to 
make an inquiry before you raised that standard. to see 
how far science had progressed and what was possible 
of each manufacturer, and a thing of that sort could not 
possibly be left in the discretion of a prosecuting authority, 
to say whether or not a man had complied with what he 
was told would satisfy, but which was not the standard. 
It would be an impossible position to say to the manu- 
facturer: “ Now, if you do this, you will not be prosecuted, 
but the standard is so and so; I know it is much too high, 
but if you will only do this you will not be prosecuted.” 
As Mr. Mills puts it, then we should be entirely at the mercy 
of the Rivers Board. 


29331. Then you also are in favour of fixing a pro- 
visional standard ?—(Mr. Sykes.) A provisional standard 
and inquiry as to what progress is being made at the 
end of seven or ten years, ten years for preference; and 
then an intelligible higher standard, one that can then 
be attained as well as the provisional one to be attained 
when it starts. 


29332. You think considerable improvement would 
be brought about in the rivers if all the manufacturers 
could be brought up to an immediately practicable 
standard ?—I am sure. You know, Sir, that there are 
always manufacturers, however much you were to press 
them, who would lag behind, but if there is a standard 
they are bound to come to they will all come to that, 
and they will come to it immediately if itis a practicable 
one. 

29333. You said, after a certain period of time, an 
inquiry should be made; I take it that you mean by 
the central authority ?—By the central authority, of 
course. 


29334. And that they could state whether in view of 
‘the experience gained a higher standard is_practic- 
able ?—Certainly, and in all probability, as Mr. Hanson 
said just now, that higher standard could be attained 
without any more cost to the manufacturer on account 
of the increased knowledge. 


29335. I would like to ask Mr. Hanson what sort of 
standard would be immediately practicable in these 
trades. I believe in Lancashire the Mersey and Irwell 
Board are provisionally satisfied with a standard that 
there shall be not more than three grains per gallon of sus- 
pended matter in the effluent, that the effluent should 
be neutralised and shall not contain putrefactive matter ? 
—(Mr. Hanson.) Well, I should much prefer to leave 
that part of the question until we know exactly what 
we have been able to attain and what it has cost to 
attain it. I should much prefer that, the question in 
its entirety. 


29336. You cannot express an opinion to-day ?—I 
should prefer not. 

29337. As to whether a provisional standard of that 
kind would be practicable 7—I should prefer to leave 
that question over entirely. In order to arrive at any 
standard a certain investigation must take place. It 
is only since we received an invitation to come to the 
Commission, with what information we had, that we 
have turned our attention practically to ascertaining 
what can be done at reasonable cost. We are spending 
a great deal of money, we have two chemists employed 
on this part of the question in order to find out what 
we have been able to attain up to now and what it has 
cost us to attain it, and before giving you an opinion 
I should prefer to discuss this subject with the Executive 
Committee, all practical men, when they have the in- 
formation before them. 

29338. It would be of great service to this Commission, 
in their consideration of a possible standard, to have 
the opinion of your Association on this point, if not 
to-day, at as early a period as possible.—It is with that 
object that we are moving now to get what information 
has been obtained by the expenditure of money on the 
experiment amongst the traders. We think it is our 
duty to give you the benefit of that information. 


29339. In the works that you visited in Lancashire 
ou probably saw many instances where a standard. of 
that kind had been reached, the limitation of suspended 
matter and a neutralisation of the effluent ?—Oh yes. 
As to what degree? (Mr. Sykes.) Might I ask on 
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this. point whether the standard you are quoting for Mr. John -H. 


Lancashire applies at all to discoloration ? 


29340. Not discoloration; I did not mention: dis- 
coloration—You did not. I wanted to know whether 
you had omitted it, or whether there was any reference 
to it in the standard they had established. 


29341. I do not know that they had established a 
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do not think they have established a standard, but 
provisionally I understand they have passed effluents 
which have a limitation of suspended matter to three 
grains per gallon and passed the test of being neutral. ?— 
Yes, but no reference to discoloration. 


29342. No. Of course, we are perfectly aware that it 
is very difficult to absolutely remove discoloration in 
connection with the dye-waters, though considerable 
progress has been made in that direction. 


29343. (Mr. Tatton.) No, they have no standard 
for discoloration in the Mersey and Irwell.—(Mr. 
Hanson.) I am not aware, Mr. Tatton, of any standard 
at all. 


29344. Well, it is not a standard, there is no legal 
standard, but they have a rough limit of impurity ?— 
Yes. 


29345. (Colonel Harding.) Perhaps Mr. Tatton would 
be good enough later on to deal with that. point, to 
mention to these gentlemen what has satisfied the 
Mersey and Irwell Rivers Board, and how far it has been 
possible for manufacturers, as a whole, to reach the 
point that has satisfied them. 


29346. (Mr. Tatton.) Yes. 


29347. (Colonel Harding.) Now, in regard to the 
future, and the alterations of the law, there are one 
or two points which you have mentioned in your several 
printed statements which may be just worth referring 
to. In regard to new works, I gather that some objection 
was raised by your Association to what was proposed 
by the officials of the West Riding Rivers Board, when 
they gave evidence before us ?—That was so. 


29348. And what do you think, Mr. Hanson, should 
be the proper course to be taken when it is proposed to 
establish new works? Should the local authority or 
the Rivers Board inform the person who is about to 
establish new works that purification of any trade effluents 
he would produce would be required and that he must, 
in laying out his works, take care to make provision for 
possible purification ?—I think, on that point, the pro- 
cedure that commends itself to me would be this, that 
either the Rivers Board or the local authority, whichever 
you like—local authority for the moment, I should say, 
because the plans of new works would have to be sub- 
mitted to a local authority—when those plans were 
deposited it might be made the duty of a local authority 
to call attention to the Act of Parliament dealing with 
the pollution of rivers, which they must keep in mind in 
constructing their works; but as to what sort of a plant 
they put down, or whether they put down a plant at all 
or not, I think should be left entirely outside their 
authority and outside the authority of a Rivers Board. I 
think the work of a Rivers Board should not commence 
at all until there is pollution. 

29349. You think that the manufacturer may be con- 
sidered to be sufficiently aware that works of purification 
will be required ?—I think he should, just exactly as a 
man who wants to build a house knows that he will have 
to provide proper sanitary arrangements for it. (Mr. 
Sykes.) In connection with that, I may say, Sir, that I 
was at the sale of a mill the other day, and a large point 
was made by the auctioneer of the fact that the late 
proprietor had put down works which had satisfied the 
authorities, and that that would be a point that the 
purchaser would not have to consider, so that you see 
it is getting now into a public matter. It was openly 
stated in the sale by auction that the late proprietor 
had put down works which had, satisfied the authorities, 
and that the new man would not have to spend any 
money on that line. It is now as public as that, 
and, will no doubt come out at every sale in the same 
way. 

29350. You do not think it is necessary when a new 
manufactory is about to be established that anybody 
should call attention to what would be necessary until 
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pollution arises ?—Well, not so far as the Rivers Board is 
concerned ; but so far as the local authority is concerned, 
no doubt when the plans are considered that question 
would often arise. But, still, it would have to be left 
to the manufacturer to make such provision as he thought 
proper. If he did not make sufficient provision he would 
be liable to prosecution. 


29351. (Mr. Tatton.) Would you allow him to run his 
waste away for the time ?—I would not allow him any 
privilege at all. The moment he does not comply with 
the law he is open to prosecution. 


29352. You would not close his works, would you ? 
It would take some considerable time for the law to be 
put in operation to remove this matter from the stream ? 
—Yes, but if the man does not remove it then he is prose- 
cuted. He must make his provision to begin with. If 
he does not make his provision, and necessary provision, 
he is liable to prosecution, when he turns out an effluent 
which does not satisfy the requirements of the law. 


29353. But in the meantime the effluent would go into 
the stream ?—No. (Mr. Mills.) You will find the 
suggestion of our procedure is this, that where the Rivers 
Board allege that the man is not observing a standard, 
whether from the imperfection or the inefficiency of his 
works or there being no works at all, they must give him a 
two months’ notice, calling his attention to it, and then if 
he does not observe the standard, if he goes on pollut- 
ing, after the expiration of the notice, unless he can get 
the Board to extend the time, he will be liable to a 
prosecution and be penalised for not observing the 
standard. There is no man in the West Riding who 
would ever dream of carrying on a manufacturing 
operation without knowing what the law is as regards 
pollution. 


29354. In a similar instance which Mr. Hanson gave 
us of a householder, you do not let him run his drains 
into the street for a couple of months ?7—The same as 
you give notice under the existing Acts. Under the Act 
of 1894 I think it is, you have to give him a two months’ 
notice before you can take any proceedings, you must 
also give a two months’ notice to the manufacturer here 
before you take proceedings, and if he contravenes the 
law, unless the Rivers Board are good enough to give 
him an extension to comply, as they generally do, he 
would be subject to prosecution and he must pay the 
penalty. 


29355. But do you not think that he knows—when he 
goes to his works he will know well enough that there 
will be pollution from these works, and it is his duty 
to have his purification plant ready from the time he 
starts his first dye vat, is it not ?—Before he is prose- 
cuted, as I say, he must have two months’ notice. If 
he does not then cease to pollute, the Rivers Board are 
in a position to prosecute him for not observing the 
standard. (Mr. Sykes.) I quite understand the purpose 
of your question, but you see, put it to practice; what 
man knowing the law—because they all know the law, 
and are bound to know the law before they build works— 
what man will put down new works without full provision 
for this in the future, what man will be bold enough ? 
His whole place would be disturbed if he made his ar- 
rangements independently of this. You have an idea, 
but most people have no idea of the disturbance of works 
that has been caused by these requirements. One of 
my old friends has had to take all his machinery out 
of the bottom of the mill and make his provision in the 
bottom of the mill and build elsewhere for the machinery. 
These kinds of disturbances no sensible man would subject 
himself to. 


29356. No, that is quite right, as regard disturbance 
in the mill, but, on the other hand, he very often does 
not provide the purification tanks ?—Has not done in 
the past. 


29357. Until the very last thing, perhaps not till he 
started his works. I have known cases of that. Of 
course, the drains are all laid ?—I quite understand the 
force of the question, but if you put it to practical test 
there is no common-sense man, and as a rule they are 
common-sense men who build works of that kind, would 
dream of building works without complying with the 
law, so that the two months would only be a formality. 


29358. Well, he complies with the law as regards the 
drains in his works, but not with regard to purification 
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works ?—As I say, that is in the past; in the past 
nobody has provided. (Mr. Mills.) The two months’ 
notice is not intended so much for a new manufacturer 
building new works, because, as Mr. Sykes observed, 
he would cover at the outset. It is to cover the cases 
where a manufacturer’s works exist at present, where 
there is no provision for purification, That the man, 
before he is prosecuted, should have a notice warning 
him that he will be prosecuted unless he complies with 
the law. It is the same in that respect as the procedure 
under the Act of 1894. 


29359. (Colonel Harding.) The only thing that strikes 
one is that the person who is putting down new works is 
in a different position to the person having old works, 
where possibly no provision is made for dealing with the 
effluent, and where it can only be dealt with at very 
great inconvenience, but in the case of new works, where 
a man is laying out new works, where he is informed at 
the first that he will have to provide purification works it 
will be prudent of him in the first instance in laying out 
these works to provide for them, but you think it is not 
necessary that special notice should be served, upon him 
that these things will be required, that the general 
knowledge of the district informs him that this must be 
done ?—Yes. 


29360. Do you see any objection to his being inform- 
ed ?—Nc ; but the duty of giving notice should be imposed 
upon the local authority. 


29361. There is no objection to it ?—Not the slightest. 
(Mr. Sykes.) Oh no. 


29362. It is a formal notice which cannot do any harm 
and which will be very useful ?—(Mr. Mills.) I would 
suggest if that were done that it should go beyond that, 
that inasmuch as there would be a standard, that along 
with that notice there should, be a copy of the standard 
which he had to observe in his particular trade served 
upon him. 


29363. And your Association sees no objection to a 
notice being given to a person who is about to start a 
trade in this district, that a certain purification of his 
effluent would be required, and that he must make pro- 
vision at once for it ?—(Mr. Sykes.) No, none. (Mr. 
Hanson.) I quite agree with that, but I should lke to add 
that the important point of the difference between the 
position we have to-day and that which we had when 
the West Riding Rivers Board, were proposing to 
promote a Bill, is this, that they themselves were to 
require that plans of works should be submitted for their 
approval. 


29364. That is another matter altogether.—Yes, 
presumably, it had reference purely to pollution, although 
we thought it went a good deal further than that point. 
The great point is, so far as Rivers Boards and traders 
are concerned, that they should not be brought into 
conflict at all at this early stage. Give anotice to a trader, 
but let it go through the local authority who has 
to approve the plans of the buildings ; and such a notice as 
that will come very properly from them, with, as Mr. 
Mills says, a copy of the standard which he has to 
comply with. (Mr. Mills.) Return the plans, and let 
a copy of the notice and the standard be affixed. 


29365. I am not suggesting that the plans should be 
submitted to the Rivers Board for approval, but simply 
that the Rivers Board should inform a manufacturer laying 
down new works that he would be required to purify 
his effluent. It is immaterial to them how he performs 
it, so long as he reaches the standard.—That would 
come through the local sanitary authority, not the Rivers 
Board. (Mr. Syxes.) Would it not cover that if, as Mr. 
Mills suggests, a notice of that kind had to be attached 
to the plans when they were approved, by the local author- 
ity; a copy of the standard and a notice of what the 
law was ? 


29366. You see, the local authority is interested 
in the cases where effluents are turned into the 
sewers, and they lay down certain conditions, and it is 
quite right for them to give the necessary notice in that 
case, but where effluents are proposed to be turned into 


‘streams it seemed to me it would be the duty of the 


Rivers Board.—(Mr. Mills.) A standard applicable to 
a stream would have been fixed, and each local authority 
would know what that standard was, and, therefore, 
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there would be no difficulty in returning the plans ap- 
- proved, enclosing a notice with that standard. Why 
should the Rivers Board have to interfere? It would 
require the local authority to communicate with the 
Rivers Board the fact that A B was intending to lay 
down certain works in a certain position; that is alto- 
gether unnecessary. 


29367. The main point is not by whom the notice 
should be given to the new manufacturer, but that it 
should be given; that is the important point.—There 
can be no possible objection to that. 


29368. In connection with one or two minor points, 
I should like to refer to your evidence. Some difficulty 
has been met with in connection with samples, and I see 
you make a very proper suggestion in regard to samples. 
You say: “That power should be given to take samples 
from all streams where more than one trader discharges 
his liquid through one outfall or drain, and to take pro- 
ceedings against the offenders jointly or severally.” 
I may take it that your Association recognises the neces- 
sity that powers should be given to the supervising 
authority to take samples ?—(Mr. Sykes.) We do. 


29369. And, there are cases where it is very difficult 
to get samples, where an outfall is underground. possibly 
at some distance from the river, and where it goes into a 
covered channel which also receives the outfall from 
several manufactories, and in which it is very difficult 
to find out from which source the evil arises. Would 
you think it a good provision in new legislation to compel 
a manufacturer to make the outfall accessible, if necessary, 
by means of a manhole ?—Well, that is a point we have 
not really considered. I do not think we know of any 
cases where difficulty has arisen. I believe that one 
member of this Commission made an observation at one 
of the hearings, that a good deal depended on the inspec- 
tor, and I do not think any inspector has ever made a 
reasonable demand of that sort which has not been 
complied with by a manufacturer. I do not know of 
any friction that has arisen. Of course, it is possible 
for an inspector to become a little bit too officious and 
sometimes offensive, and in that case he might raise the 
ire of the manufacturer, but the disposition on the part 
of the manufacturer is, I am sure, only to help them. 
We are desirous of purifying the rivers. 


29370. Your Association sees that it is necessary wnat 
the outfalls from works should be accessible to the 
inspectors ?—Certainly; we try to make them so. 
Wherever works are made now, all that is taken into 
consideration in the construction. 


29371. But in certain towns arrangements have been 
made that the outfall should be accessible at any time 
to the inspector—those are not Rivers Board inspectors, 
but local authorities inspectors—by means of manholes. 
That seems to be a very simple arrangement, so that at 
any time the local sanitary authorities’ inspectors can 
go down the manhole and take samples of what is then 
passing ?—(Mr. Hanson.) There would be difficulties 
with reference to that. I have a case in my mind now 
where they cannot get to the point of outlet by means 
of a manhole without removing machinery. 


29372. How can an inspector in that case get a sample ? 
—lIt is very difficult, but we can tell you how they have 
taken samples. They have gone to the machine and 
taken a sample of the trade refuse as it flows from the 
machine. 


29373. Then your Association would not object to any 

reasonable provision for taking samples ?—(Mr. Mills.) 
No. (Mr. Hanson.) But it should not necessarily be 
divided up in this way, that access must be given at the 
point of discharge. (Mr. Mills.) Of course, otherwise one 
part of the effluent of the manufacturer might be very 
bad, another part might be moderately good, and a 
third part perfectly good, and all three mixed together 
might make an effluent of a very different character from 
the worst. 

29374. The important thing is to get to the outfall ?— 
You must get to the outfall. (Mr. Hanson.) There are 
cases where it is very difficult indeed. Here is a mill; 
here is a drain coming from it, with a branch drain from 
the dye-house here. (Sketching diagram.) Well, we were 
prosecuted on a sample taken inside this mill, and it had 
no reference whatever to the trade refuse which was 
discharged at the outlet, and we were prosecuted success- 
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fully, although we pointed out exactly where it was taken. 
But there would have been difficulty in getting at the 
outlet; but between the outlet and the point where the 
other department joined it there were several places 
where a sample of the effluent could be taken. It does 
not want to be tied strictly to the point of outlet, but 
it wants to be where all the trade refuse from that mill 
is to get mixed up together. (Mr. Mills.) When one 
says outlet, perhaps Mr. Hanson is right. What I rather 
meant was that the sample should be taken when they 
had got clear of the works, so that they were taken mid- 
way between the works and the stream, which would 
represent the quality of the effluent at the point of dis- 
charge into the stream. 


29375. The important thing is that the final discharge 
should be sampled ?—(Mr. Hanson.) That is it. 


29376. And your Association is quite ready to agree 
to any reasonable proposals for access to it ?—That is so. 


29377. Something has been said about the use of 
plants, that when works have been put up they have 
been carelessly managed, and certain prosecutions have 
taken place where manufacturers have said: ‘I have 
provided this plant, and I have given instructions for 
the work to be carried out, and if there is failure it is due 
to the negligence of one of my men, who has had instruc- 
tions to deal with it properly and has not done so.” I 
see you say: “ That in cases of the abuse of purification 
works the employer should be liable to penalties, power 
therefore being given to them to bring before the court 
an actual offender in the same manner as under Sec. 141 
of the Factory and Workshops Act” ?—(Mr. Mills.) 
There is the same provision in the Alkali Act of 1901, 
but it is rather shorter. Probably it is a better form 
than this. 


29378. This point therefore is not likely to give rise 
to any difficulty ?—None whatever. 


29379. Neither is the point cf contractor ? Semething 
wes said to us in the West Riding Rivers Board that 
there were difficulties arising where manufacturers con- 
tracted with another person to purify the effluent for the 
purpose of getting out grease ?—That is so. 


29380. The result was unsatisfactory, and it was 
difficult to find out who was really to blame, but the 
manufacturer refused to show the documents which 
governed the case as between him and the contractor, 
and so on. I see that that is not likely to cause diffi- 
culty, because you say: “ That the manufacturer should 
be liable where he disposes of his liquid refuse to an 
independent contractor who discharges it into a stream 
in such a state as to pollute it, unless the manufacturer 
produces to the Rivers Board a written agreement showing 
that the contractor has undertaken to deal with the 
refuse so as not to cause pollution.” There is no proba- 
bility of any difficulty arising on that score ?—None 
whatever. 


29381. Your Association is ready to agree to any 
reasonable proposal to avoid difficulty in regard to that ? 
—That is so. 


29382. Now you suggest, I think, Mr. Mills, that in 
referring to the central authority such reference shall 
only take place if it is impossible to arrange for an 
arbitration ?—The reason of that suggestion is that, of 
course, it is much better for the manufacturer and the 
local authority. I do not think anything of that sort 
will arise with the Rivers Board. That is merely a. 
question of attaining a standard, but for any question 
that does arise, if parties can agree upon an arbitrator, 
so much the better. It is less costly, there is no reason 
to call in the central authority or anybody else if you 
can agree upon an arbitrator. 


29383. Your idea of proposing an arbitrator I suppose 
is because at the present moment there is no central 
authority ?—If there is a central authority I should give 
the parties always the privilege of agreeing upon an 
arbitrator to settle the dispute in that way. It is much 
simpler and less costly, without troubling the central 
authority. If they cannot agree, then of course they 
go to the central authority. 

29384. The only point is that in that case you would 
get an irregular decision. 
might give a decision on certain lines, and an arbitrator 
in another case might not abide by that.—That can 
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hardly: be, because no two are identical, and. the decision 
of an:arbitrator in one particular case could in no sense 
be regarded as an authority to be applied in.any other 
particular case. No two cases are identical, and, more- 
over, if a man agrees to his own arbitrator he could hardly 
complain’as to the result. (Mr. Sykes.) We got: over 
that point in regard to the Huddersfield Bill by what 
is stated in my evidence. ‘A Joint Committee to 
be appointed, four from the manufacturers and four 
from the Corporation, for the purpose of arranging details 
and settling all matters in dispute between both parties.” 
That was discussed at many meetings, and this was how 
we got over it. We are going to have a permanent 
committee to settle all disputes in Huddersfield. (Mr. 
Mills.) If you cannot agree to an arbitrator it goes to 
the Local Government Board. (Mr. Sykes.) If we 
cannot agree to an arbitrator, it goes to the Local Govern- 
ment Board. 


29385. And ultimately to the central authority ?— 
And then to the central authority ; it would do if there 
were a central authority. We had many meetings over 
that, and this was the result. 


29386. You only go to the central authority if you 
cannot agree amongst yourselves, and you look upon 
the arbitration as a stage of the agreement amongst 
yourselves ?—That is so. (Mr. Mills.). And no doubt 
in the course of carrying out any Act of Parliament there 
would be men recognised in the district as men having 
special knowledge of particular trades in whom the manu- 
facturers and the local authorities: would have more 
confidence perhaps than in referring it even to the central 
authority, by whom it might be referred to an officer 
of whom they knew nothing. 


29387. Well, the last point with which I shall trouble 
you is this, that I see you expect a great deal from the 
central authority, and you suggest that the central 
authority. should make experiments and tell the traders 
what to do, but it occurs to me the first responsibility of 
finding out what is necessary to be done rests with the 
manufacturers themselves, and rests much more con- 
veniently perhaps with an Association of Manufacturers. 
Now, you have here an Association of Manufacturers, 
including a very large number of persons, and here the 
Association might be extremely useful to its members 
in promoting experiments with a view to meeting the 
undoubtedly very great difficulties which present them- 
selves in the treatment of effluents in this district. Do 
you suggest that the central authority should carry out 
certain experiments ? And I think the suggestion has 
been made that pending the appointment of a central 
authority this Commission might probably spend some 
time in investigating some of the more difficult of the 
problems. How far it would be possible for this Commis- 
sion to undertake work of that kind I am unable at present 
to say, but if this Commission did undertake anything 
in the more difficult directions to study these matters, 
I suppose I may safely take it that your Association 
would give them every possible assistance ?—(Mr. Hanson) 
‘You may. 


29388, Then I suppose you would mean they would 
provide at one or other of the mills, wherever it might be 
convenient, a site for small experimental plant, and that 
the Association as such would be prepared to contribute 
towards the cost of the experiments ?—I do not think 
the Association would be prepared to contribute towards 
the cost, nor do I think it would be reasonable to ask 
them, because after all this is an Association interested 
in the West Riding of Yorkshire. I take it a general 
Act, when one is passed, will apply to the whole country, 
and the proper course seems to be that the central au- 
thority in the interests of the whole country should conduct 
such experiments as are necessary to get rid of difficulties 
which must arise from time to time; and for all time, 
as long as this subject is being prosecuted, it will be 
constantly arising on account of the changes that take 
place in trades. They should conduct those experiments 
at their own cost, the cost of the country. The traders 
—I can speak specially so far as this Association goes— 
would afford such facilities as are in their power to enable 
them to deal with questions which arise in their particular 
trades, and if it were necessary to put down a _ plant 
I have no doubt whatever that facilities for putting down 
a plant would be found where the difficulty or difficulties 
arose. But I do not think the traders should be ex- 
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pected, I do not’ think it:is reasonable that they should 
be expected; to incur any: expense in finding out: sane 
which are for the benefit of the whole community. 


29389. I am afraid you must not expect too much 
from the central authority, or from this Commission. 
The English plan is that people should in the first instance 
help themselves, and then they have a right possibly to 
ask others to assist them ?—Then I think that places 
me in a sound position so far as this view goes. Up till 
now for the last ten years, without help or aid—I say 
that after consideration—they have been at their own 
expense finding a way out of this difficulty, and they 
have so far got through the initial stages at their own 
expense, that they are now entitled to be helped by the - 
community. 


29390. Those are points about which as yet you have 
given us no information, but whieh you promise later ? 
—You willsee later. (Mr. Mills.) May I suggest another 
reason why the expense should be borne by the country. ? 
A manufacturer at present is carrying on a legalised 
trade; he is not breaking the law; we presume he: is 
not breaking the law. Why should the conditions. be 
put upon him for observing standards for the benefit of 
the general country at large ? 


29391. That. is just the very point which I think 
would be questioned, whether it is not very much more 
to the interest of the particular trade than the country 
at large. But I would just cal] your attention to experi- 
ments which. this Commission has carried out in con- 
nection with distillery refuse. In that case we had to 
deal with an Association which was very much pressed 
by the landowners, and which was very anxious to 
obtain a solution of their difficulty, and they did give 
us considerable assistance, and they provided the plant 
which we required for the experiments at their expense 
and which expense was not very much, but such as it 
was it was provided by that Association, and this Com- 
mission provided the necessary expert supervision during 
the carrying out of. the experiments ?—In that case only 
one experimental plant would be required. In the 
Colne Valley and other valleys you will have half a dozen 
or more different trades, dyers and different classes of 
works. You would 1equire a separate test for every 
one of those trades. 


29392. I think you can scarcely expect that this 
Commission, whatever the Central Authority may ulti- 
mately. do, would meanwhile undertake all the details of 
finding out the way of treating a multitude. of effluents. 
This Commission would probably limit itself to the study 
of the more difficult problems, and those might not be 
many ?—(Mr. Hanson.) That would be so. 


29393. Probably that would be a point for further 
discussion with your Association, when this Commission 
better apprehends what are the points which it is desirable 
for it to take up. Therefore I need not press it further, 
but I thought we might take it that your Association 
recognise how important it is to find a solution’ of these 
difficulties, and would be ready to give us any reasonable 
assistance, if we undertook to study any particular 
point ?—You have an indication of the broad view 
which the Association have taken in this matter by their 
offer to put down a plant in the early days, if the Rivers 
Board would indicate that which was nearest to what 
they wanted. (Mr. Sykes.) If when the time comes you 
would put your proposition in a concrete shape, I am 
sure we should be very pleased to consider it, and do 
all that we can reasonably be expected to do, to further 
the investigations you intend to make. 


29394. Mr. Hanson, I should just like to ask one very 
general question, on the question of standards. I pre- 
sume you would all be of opinion that there should be 
one and the same standard for each particular trade or 
industry ?—That is so. To that point we have given 
great consideration, and the traders are all agreed on 
that point, a standard common to the trade. 


29395. Then may I ask you whether you consider 
there may be great differences in the difficulties that 
individual traders may have in working up to that stan- 
dard, owing, for instance, to the extent of their premises, 
or some such reason as that ?—Yes, I do agree there will 
be considerable differences and difficulties ; those diffi- 
culties you have to take into consideration in fixing your 
standard. It wants fixing so that all can attain it hg 
the outset. 
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| 29396... Yes, but suppose there was a particular trader 
who had extreme difficulties owing to the want of space, 
or some cause like that, and he could only work up to 
a very low standard indeed. You would not consider it 
right, would you, to fix the standard at the lowest point 
to which the most particularly handicapped trader could 
work ?—Well, I think if the circumstances of a particular 
trader were quite exceptional, he should be entitled to 
appeal to the Central Authority for the standard in his 
particular case to be modified. In fact, I think there 
should be a power of application by any trader who feels 
aggrieved by the standard on account of exceptional 
circumstances. He should be entitled to appeal to the 
authority. 


‘29397. (Mr. Tatton.) I suppose you would consider 
the shortness of room—supposing he had very little 
space round his works—would be a particular circum- 
stance in which he might appeal ?—I think it would, if 
he could show that financially it was going to affect his 
trade to a serious extent. If he satisfied the Central 
Authority of that, he should be entitled to some modifica- 
tion of the position. 


29398. Do you think you would have many—you 
know your works pretty well—exceptions of that kind ; 
works where they were not able really to put down an 
efficient. plant ?—Well, I do know a group of five mills 
who to-day are without land. 


. 29399. Five mills ?—I know of a group of five mills. 
They are all together, and they are without land. It 
would be a difficulty, but, of course, other traders in 
the same district have had to move machinery. We 
have considered, it very unfair and a serious interference 
with trade, but that is what has happened. In another 
case where they had not land, the very next mill but 
one, the only land available was at the bed of the river, 
and the bed was vested in a property owner who thought 
it was his opportunity to make money ; hence the diffi- 
culty, and an unreasonable cost had to be entered upon. 


29400. And how would you propose to deal with a 
case like that; this one you have instanced of five mills 
altogether ?—It is very difficult to say. I quite agree 
it will take a good deal of consideration to tell what is 
obtainable, and a great deal would depend on the stan- 
dard; the fixing of the standard. 


29401. It is not fair to other traders to let them turn 
the waste into the river, is it ?—I think circumstances 
should be exceptional where they are entitled to ask the 
Central Authority to vary the standard so as to meet 
their difficulties, otherwise it would tend to create 





29402. You would have a great many ?—Yes, other- 
wise you would. The broad principle wants keeping 
that a standard should be fixed which should, except in 
very exceptional circumstances, apply to everyone in 
the industry. 

29403. You have 241 works altogether 2—Yes. 

29404. That. is in your Association ?—Yes. 

29405. Do you suppose that 5 per cent. of those would 
be unable to comply with the standard ?—I think there 
would be less than 5 per cent. 

29406. And how many now have efficient works put 
down ; you mentioned eighty-seven ?—We do not quite 
know what is efficient in the West Riding, but we have 
eighty-one works that more or less purify. Some we 
consider are works that we are entitled to be proud of. 

29407. How many of those have further purification 
plants beyond the seak tanks ?—I cannot give that pro- 
portion; I have not taken out those figures, but you 
shall have that information. 

29408. Have you got’ works in each trade under your 
Association ?—Yes. 

29409, From which you would be able to get standard 
trades ?—Yes, we have. ‘ 

29410. You have ?—Yes, more than one in each branch. 

' 99411. In each branch; I mean all good works ?— 
Yes, all good works. 
29412. That you would be proud of ?—An average 
works; more than average good; the members of this 
organisation, representing the interests of the woollen 
and. worsted trade in the West Riding. They are the 
largest concerns. ' 


that we approve. 
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29413. Supposing the standard 
effluent should be neutral, would that cause any diffi- 
culty ?—Well, I shculd much prefer to reserve my view 
on every point, because the Executive Committee with 
all the information before them will discuss tre matter 
in detail before they represent their views to you. To-day 
it would be my own view. We will try and put it into 
the shape that would be the view of the traders. 


29414. You mentioned one works where it was costing 
4d. per 1,000 gallons to treat the trade waste. Was 
that a small or a large works ?—It is a large works. 


29415. Were they treating it in order to use the water 
again ?—They are, yes. They do use it again. 


29416. They do use it again ?—Yes, and in that par- 
ticular case, although it costs 4d., it is not an injustice, 
because they can use it. But if that was required at 
other works it would be a great injustice; it would be 
a very serious handicap. At that particular works they 
can use the water again. 


29417. I presume they purify it to a very high standard ? 
—They purify it so that they buy less water at. 6d. That 
is what they do, but to attain that at other works, where 
they have not to buy water at 6d., of course would be a 
serious handicap. 


29418. As to standards, you would have one standard, 
quite irrespective of the class of the river into Which the 
effluent was discharged ?—Certainly, I would not regard 
the river at all. I would regard the trade. 


29419. You say your Association has been urging upon 
the Local Government Board the desirability of intro- 
ducing a Bill dealing with the question of trade effluents ? 
—Yes. 


29420. On what lines; had you a definite line 7—Yes, 
we had definite lines. We adopted the Third Report of 
this Commission, and we have stated to the Local Govern- 
ment Board that the traders of the West Riding, members. 
of this Association, approve of the principles of the Report. 
and we are quite willing they should become law. 


29421. That is as constituting a Central Authority ?—. 
Yes. 


29422. That is what you want especially ?—That is. 
what we want, and not only as constituting a Central 
Authority, but in the other respects. For instance, the 
right to be admitted the sewers and so on; all the other 
points; not limited to that one point. (Mr. Sykes.) 
For Corporations and local authorities to deal with 
effluents after preliminary treatment. That is a principle 
(Mr. Hanson.) Yes, but above all 
that there should be a Central Authority. (Mr. Mills.) 
And standards. (Mr. Hanson.) And standards. 


29423. Then of course the question arises as to riparian. 
rights ?—(Mr. Sykes.) That we cannot deal with; we- 
do not propose to deal with it. I may say this, that the 
manufacturers of the West Riding have been a very peace-- 
ful lot. There was a case tried in 1862, I remember, and. 
I think there has been one case since, if so it is only one ; 
I think there was one case arose and was settled out of 
Court, but in 1862 there was one that was really tried 
and, of course, each manufacturer knows what his rights 
are on the subject. (Mr. Hanson.) They could not 
exist. (Mr. Sykes.) You see one of the great points is 
this, that if you put a great amount of acid into the water 
it interteres with the man below, but if he knows the 
element that he had got to deal with—there is a great 
deal of uncertainty then introduced—if he knows the 
element that he has got to deal with before these acids 
were introduced, then he can deal with it. There is an 
uncertainty now. Perhaps one week an establishment 
has to put down filtration works, then another week 
another, and the dyer sometimes does not know Where 
he is. He has to test before and he has to test after. 
You know the difficulties there are in connection with 
the discharges. 


29424, I quite appreciate that ?—The difficulties there 
are in connection with discharges. 


29425. But have you not had those difficulties with the 
old seak tank; was not the effluent from the old seak 
tanks at times acid ?—Yes, but there have been none to 
talk about for the last twenty-five years. (Mr. Hanson.) 
They did not pay. (Mr. Sykes.) They seemed not to pay 
and they have not been’in use practically. 
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29426. (Sir William Power.) In your evidence, 
you speak of the Local Acts of Huddersfield and 
Heckmondwike, and you sey: “The principle of these 
Acts of Parliament, which provided for the admission 
of trade refuse into public sewers, is approved by the 
traders, and has also been approved by the Committees of 
both Houses of Parliament, it is no doubt well-known 
to the members of the Commission and should be made 
to apply to all traders within reach of a public sewer.” 
Are you thinking of legislation to relieve the traders from 
their obligation to return water to the stream ?—No, no, 
not at all; it is not proposed that there should be any 
interference with riparian rights. (Mr. Sykes.) We 
cannot do it. (Mr. Hanson.) If a trader takes water 
out of the stream he is under obligation to the other 
owners to put that water back and he himselt must deal 
with that difficulty. 


29427. You are not proposing to relieve him of that 
obligation when it is much more convenient to him to go 
into the local authorities sewer ?—Oh, not at all; he is 
to have the right of going to the sewer if he can. * 


29428. And would you relieve him of that difficulty you 
were speaking of just now when he has no Jand to make 
any works ?—Then he must make peace with those who 
have the land before he can divert. 


29429. Under these Acts, has access to sewers solely 
applied to traders who were not under an obliga- 
tion to return water to the stream; have any of them 
under such obligation got any relief for part if not the 
whole of their liquid refuse ?—Oh, yes; there have been 
infringements of riparian rights on the Rivers Colne and 
Holme daily and have been all my life, but the traders 
wink at it, they have to help each other. It one were to 
begin litigation on the question of riparian rights it would 
be a blaze all up the valley, so far all keep peace. The 
old Association of the Colne Valley Mill Owners’ Associ- 
ation, which I refer to in my statement, the Committee 
of that Association, used to deal with these difficulties 
and keep them out of litigation. If one said, ‘‘ Well, 
he is taking too much, he is affecting the supply of water 
to my mill,” the Committee would settle the matter 
between the two owners, but kept them out of the Courts, 
and that preventing solids being put into the river was 
its principal duty. 


29430. Were those generally small works ?—Oh, they 
are large works, there are none larger than you will find 
in the Colne Valley, none in England larger. (Mr. Mills.) 
An attempt to carry out the law would stop every manu- 
facturer upon every stream in the West Riding. (Mr. 
Hanson.) Riparian rights are much too dangerous to 
touch. 


29431. On the matter of disputes, has it occurred to 
you that if you allow disputes to be settled either by an 
arbitrator or by the Central Authority you will get 
dis-similar settlements of the same question in the same 
district, will you not, and the traders would be at a dis- 
advantage if the arbitrator settled a thing in one way 
and the Central Authority in another and there is danger, 
I am afraid, of that is there not ?—We do not anticipate 
that there would be difficulty in that respect. 


29432. The arbitrators might be many and the Central 
Authority would be one. Usually you would get uniform 
decisions throughout the country from the Central 
Authority, but you might get very dissimilar decisions 
on the same subject matter by individual arbitrators ?— 
I think that by far the best tribunal to deal with the 
disputes is the Central Authority, but at the same time 
I feel that in practice it would be well to give the two 
disputants an opportunity of dealing with their difficulty 
themselves, that if they have confidence in a third party 
to let shat party deal with it and not bring it as an option. 


29433. You think in practice it would not work badly ? 
—I do not think it would in practice and I do not think 
after a time, and after a short time, that many disputes 
would arise. That is the conclusion I have come to. 
I think if well-defined lines are laid down and the standard, 
and the rights of the parties clearly defined, disputes 


_ will be rare. 


29434. And you think that after a time an arbitrator, 
if he we:e applied to would be disposed to settle the 
matter on the lines indicated already by a Central Author- 
ity in similar cases ?—I think, having regard to the 
great experience the Central Authority would have, he 
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would keep himself acquainted with their views and 
probably decide them on the same lines that they would. 


29435. (Chairman) Mr. Whitaker, will you allow your 
paper to be put into the Minutes of Evdence as it 
stands ?—(Mr. Whitaker.) I think so. 


The Bradford Dyers Association, Limited, 

39, Well Street, Bradford. 
June 11th, 1909. 
F. J. Willis, Esq. 

Dear Srr,—We are sending you herewith replies to 
the various queries which, on behalf of the Royal Com- 
mission, you put before us on April 21st, 1909. 

In doing so we wish to inform you that the Bradford 
Dyers Association, Limited, was formed in December, 
1898, and consists of forty different works in Yorkshire, 
Lancashire and Scotland, employing at present about 
9,000 men. 

The authorised share and loan capital is £6,500,000 
sterling, and there has been subscribed and paid and the 
sum of £5,310,227. 

The consumption of water at the various works amounts 
to nearly Three Thousand Million gallons annually. Of 
this about one-fourth is obtained by pumping from deep 
wells, one-fourth from town supply, and the remainder 
from rivers and streams. 

As regards the effluent from the various branches, 
twenty-five of these return their effluent to the rivers 
and streams amounting to two thousand million gallons, 
or 65 per cent. of the total consumption. Twelve out 
of the above mentioned twenty-five branches being 
under an obligation to return their effluent, amounting 
to about thirteen hundred million gallons, to the stream 
from which their supply has been taken. 

This Association has spent, at the various works, a sum 
equal to £10,000 in putting down plant for separating 
the grease and solid matters from the effluent at the 
various works. 

The above will give you some idea of the enormous 
volume of trades effluent we have to deal with and the 
importance to us of fair and reasonable legislation. 

We agree with the replies of the West Riding of York- 
shire Mill-Owners’ Association of which we are members 
but in our statement we confine ourselves mainly to 
the piece-scouring, dyeing and finishing trades. 

Yours faithfully, 

For The Bradford Dyers’ Association, Limited. 

(Signed) THore WHITAKER. 


REPLIES TO QUERIES ON BEHALF OF THE BRADFORD 
Dyers’ AssocraTion, LiMiTED. 


Query No. 1.—On what principles should the Com- 
mission proceed in framing recommendations as to the 
extent to which a manufacturer should be required to 
purify his trade effluents before discharging them into, 
a river or stream. 

Answer.—The guiding principle should be that a trader 
should not be asked to do more than is reasonably possible, 
having regard to, the position of the works, and any new 
restrictions which are not absolutely essential should be 
avoided. 

It seems to meet all reasonable requirements if such 
regulations provide for the exclusion of :— 

(1) Strong soapy liquors which should be acidified 
and the grease, as far as possible, removed. 

(2) Any other chemicals which would be likely 
to cause a nuisance or be dangerous to health. 

(3) Solid matters likely to cause deposit or 
obstruct the flow of the stream. 

Query No, 2.—Should there be fixed standards for 
various trades, and if so, should the law provide means 
by which the standard could be raised or lowered accord- 
ing to the character of the stream. 

Answer.—We consider the fixing of standards for 
suspended solids for various trades advisable, such 
standards to be reasonable and the same for the particular 
trade or industry. Standards when fixed should be for 
a term of years at the termination of which period the 
standard could be modified according to the results 
generally obtained. : 

In the piece-dyeing trade suspended solids are usually 
very light and difficult to separate, being due in a great 
measure to the reaction of the various effluents on one 
another and even after settlement a further small pre- 
cipitation generally takes place in the stream due to 
oxidation. ATURE 
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* Query No. 3.—What methods are available for purifying 

trade effluents of various sorts within reasonable limits 
of cost and what is the character or quality of purified 
effluent produced by such methods, 

Answer.—Effluent from dyeing and piece-scouring or 
finishing works may be divided into :— 

(1) Strong soapy waters. 
(2) Dye water. 
(3) Washing off water. ‘ 

Of these the soapy waters are the worst. 

This is now generally collected separately where possible 
in tanks, acidified, the fatty magma separated and treated 
for the recovery of the fatty acids. 

The weak acid effluent, which as distinct from wool 
scouring, contains no wool fat or offensive organic matters, 
is then mixed with the total effluent. 

The dye waters and washing off weters may be allowed 
__to mix together or in certain cases may be separated, 
the comparatively clean washing off waters being uscd 
over again. 

Settling tanks are used for the separating of flocculent 
matter and solids, and the coloured liquid run into the 
stream. 

Discolouration is not considered objectionable if other 
impurities are taken out. Removal of all colouration is 
impossible to attain owing to the difficulty of precipitating 
many colouring matters now in use. 


Query No. 4.—Whether there are any cases in which 
manufacturers experience difficulty in satisfactorily 
purifying or disposing of trade effluents. 

Answer.—We do not consider a dyers or piece scouring 
effluent apart from the great volume, difficult to treat. 

The great volume of effluent necessitates correspond- 
ingly large settling tanks if solids are to be taken out, 
space for which is difficult to obtain in many works 
situated in towns. 

As regards colouring matter in solution this is in- 
nocuous, and should be disregarded. 

Some of the colours in use may be precipitated by 
means of lime or alumina, but this treatment may render 
the use of such water by traders lower down the stream 
very much more objectionable than using the discoloured 
water untreated. 


Query No. 5.—Whether any alterations are desirable 
to the law in regard to trade effluents and manufacturing 
pollution generally. 

Answer.—In any new legislation as regards local 
authorities the basis should be that of the recommenda- 
tions in the Third Report of the Royal Commission. 


CENTRAL AUTHORITY. 


The Central Authority should be supreme and their 
decisions final, always providing that such Central 
Authority has among its members experienced men, 
engineers and chemists who thoroughly understand this 
question of trades effluents and the difficulties attached 
to dealing with same, so that traders can appeal to them 
and have confidence in their judgments. 


Rivers BoArpDs. 


The duties of the Rivers Boards in the proposed new 
Act should be administrative, and if definite standards 
for trades effluents are adopted as against the indefinite 
character in this respect of the present Acts, their sugges- 
tions and experience would doubtless, on this account, 
be more serviceable to traders in future than has been 
in the past. 

From a traders point of view, we consider the com- 
position of Rivers Boerds would be muclr improved by 
the inclusion of traders directly represented or co-opted, 
or others experienced in these matters nominated by a 
body of traders or by the Chambers of Commerce in any 
porticular manufacturing centre. 

In our opinion the complaints of such a joint Board 
would be more favourably received than from Rivers 
Boards constituted as at present. 


WEIRS OR BENDS. 


Powers should be given to Rivers Boards to do away, 
as far as possible, with unused or unnecessary Weirs 
and bends in the rivers, and where necessary put in 
training wall to increase the flow of the river, equitable 
compensation to owners to be allowed. 
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Tue Erection or New Works. 


In the interest of capital trade generally, and of new 
trade processes in particular, it is not advisable that 
the power of vetoing the erection of new works on a 
stream should be vested in the Rivers Boards. 


29436. (Colonel Harding.) Mr. Whitaker, you come to 
us as representing the Bradford Dyers’ Association ?— 
(Mr. Whitaker.) Yes. 


29437. Your Association is evidently one of great 
importance because I see it includes forty different works 
in Yorkshire, Lancashire, and Scotland ?—That is so. 


29438. The statement that you put before us is one 
probably that you would allow us to print in our Minutes, 
therefore I need not go in detail through it, but merely 
ask you a question or two with reference to it ?—Yes. 


29439. Of those forty works, twenty-five deliver their 
effluent to the streams ?—Yes. 


29440. And you mention to us that the total volume 
which they turn out is two thousand million gallons 
annually ?—Yes. 


29441. The figure is quite an alarming one, but when 
you divide it by twenty-five to get the volume turned out 
by one, and again by 365 to get the volume turned out 
daily, the figure is not one that need alarm us very much, 
but it is evident that in connection with those dye works, 
the volume is quite considerable which has to be dealt 
with. Works have been carried out by the Dyers’ 
Association, at I believe, the greater part of these works, 
have they not ?—The greater part, yes. 


29442, Now we should be interested to know generally 
what the processes are that you have carried out and the 
nature of the results that you have been able to obtain ? 
—Well, of course, they cover both cotton and woollen 
branches to begin with. In the cotton branches, chiefly 
subsiding tanks and filter beds have been adopted. 
In the woollen branches we have the scouring and 
strong soapy waters which are cracked with acid and 
the fatty magma taken away, and the effluent from that, 
which of course, is acid, mixed with the general effluent 
from the works and run away. In one works particularly 
we put down plant—I am speaking now of Bradford 
where I think some of you gentlemen saw the plant— 
both to soften the water, that is to say the waste water, 
and also to filter the effluent generally from suspended 
solids. You saw the result. I think it was satisfactory. 
Dr. Wilson says it is satisfactory. The cost, so far as 
we have gone, is a little difficult to estimate, but I think 
in regard to these matters perhaps it is as well I should 
not give you details in the meantime, but go into it 
and get them ready at the same period as you are going 
to have the others in October. Probably that would 
be the better plan. I can give you roughly some idea. 


29443. I think it would be sufficient meanwhile for us 
to go on, that they are within practical limits, that they 
have not ruined the industry ?—Well, of course, as far 
as that is concerned I cannot say they do. It depends 
entirely upon how far you have to go. 


29444, You have found it reasonably practicable to. 
carry out certain works. Now what kind of results have 
you obtained. Are you able to limit the suspended 
matter in your effluent say to anything like 3 grains 
per gallon ?—No, I think it is too low. 


29445, How near do you approach to that ?—Well, at. 
the works at Bowling, that Dr. Wilson went to, I think 
he gives it himself as about 10 or 11. 


29446. 10 grains per gallon ?—No, 10 parts per 100,000 
which is rather more than 10 grains per gallon. 


29447. That is as far as you have been able to get ?— 
Yes, that is as far as we have been able to get. 


29448. Are you able to go further ?—I do not think 
it is necessary. And there is another thing which you 
want to bear in mind, that in most of these works, even 
when you have got down to 10 grains per gallon and 
you filter it if you like, it is perfectly clear, as you well 
know, if it runs along a stream and becomes oxidised, 
due to the oxidation of the air, you get a further pre- 
cipitate and this is a filter which Dr. Wilson says is perfect, 
but if the clear effluent from the filter is shaken up in 
contact with air and allowed to stand a few hours a 
further precipitate falls down. It is a very light flocculent 
matter greatly due to the action of one effluent or one 
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part of the works effluent, on the other by this action you 
get a precipitate which may or may not come down in the 
time you allow it to settle or even after it has passed 
the filter plant. It is no detriment that I can see in 
quantity or in quality, it is purely colouring matter 
innocuous. 

29449. I am not expressing any opinion as to whether 
that is sufficient or not, I am merely obtaining informa- 
tion from you as to how far you have been able to get 
in your treatment, and you tell me you have been able 
to bring the suspended matter down to 10 parts per 
100,000 ?—That is on a typical plant with something 
like £3,000 or £4,000 spent on it. 


29450. Obviously you cannot expect to accomplish 


these results without spending some money upon it ?— , 


No, but when you have forty different works and £4,000 
spent on each it is rather a different matter. 


29451. Now what kind of result have you been able 
{o obtain with regard to the cffluent being neutral ?— 
They are mostly neutral. 


29452. You have been able to obtain a neutral effluent ? 
—I mean, generally speaking, the effluent from a dye 
works is neutral. 

29453. At your Bowling Dye Works I think you have 
Bell’s filters, have you not ?—Yes. 


29454. Have they proved to be efficient ?—Well, they 
are efficient as far as they go. They do not go far enough, 
because I tell you, afterwards you get a further 
precipitation. 

29455. A secondary precipitation ?—A secondary pre- 
cipitation. 

29456. At which works do you consider the best results 
have been obtained ?—Well, I should say from 


29457. Bowling Dye Works ?—I do. 


29458. I am at some disadvantage in not having been 
myself able to be with the Commission on the occasion 
of their recent visit ?—I see ; I thought you were there. 


29459. But at some of your works, at some of your 
large works in Bradford, you have no treatment at all ? 
—That isso. There is a group of four works there which 
have no room whatever; the effluent goes straight into 
the stream. 

29460. In that case it is the absence of room that 
prevents you having any treatment ?—It is at present ; 
there is no room for it. 


29461. What would be the issue out of that difficulty ? 
—Well, I take it there would be ways and means. When 
you bring in a Bill they will have to make some arrangement 
for a difficulty of that kind. As has been said before 
this morning, surely there are exceptions to every rule. 
If it has to be done it will have to be done as far as 
reasonably possible. 


29462. May I ask you if you have visited any of the 
places in Lancashire where considerable works have been 
carried out for the purification of dye waters ?—I have 
visited our own works there. We have works in Lanca- 
shire as well as Yorkshire, and I have seen their plant 
for doing it. Personally, I do not think the suspended 
solids are any less there than they are with us. 


29463. Have you seen the works of Mr. Clay at Cheadle ? 
—No, I have not. 





29464. Something was said to us, by one of the manu- 
facturers that he had found an advantage in treating 
his waste waters, because it reduced negligent waste in 
his works, that he was able to detect waste that ought 
not to occur, and which was to his serious disadvantage. 
I suppose that would be generally applicable to all 
manufacturers, that where you turn effluents into the 
river a manufacturer is not able to have the same control 
that he has if those effluents are turned say, into gathering 
tanks where there is settlement. He is able to detect 
any waste of materials ?—Well, I should say that applied 
perhaps more to indigo than anything else; I do not 
know, I cannot quite gather what you mean, because 
in that case I am afraid it does not help us in the slightest ; 
our effluents are of all colours mixed together. 


29465. Do you not think there is a good deal of avoid- 


able waste of materials which is allowed to go into streams 


where there are no works ?—I do not think so. I am 


speaking now of the Bradford trade, the dress trade, I 
do not think so. 
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29466. I think you will probably find, as some have 
found, that the provision of works enables them more 
fully to control avoidable waste in the works ?—Well, 
it is a very difficult matter to precipitate some colouring 
matters as well as to exhaust them from the baths. 
There is great difference in them; some cclours will 
exhaust from the bath absolutely, others will not be 
absorbed, you cannot exhaust them, you can only go on 
a certain time and you are obliged to run the unused 
colouring matter away. Of course, there again, the 
waste.colouring matters areinnocuous. They are organic 
aniline colours, the bulk of them at any rate. 


29467. Not having had the opportunity of visiting 
those works, I will not ask you any fuither questions 
myself, but I would refer you to the evidence which you 
have heard just now from the Mill-Owners’ Association ; 
I think you are a member of it ?—Yes. 


29468. You have heard the questions that have been 
asked and the answers that have been received ; is there 
any point in regard to those that you would like to call 
our attention to, I do not want to go over the same 
ground again ?—No, I think they have pretty well 
exhausted the subject so far as that is concerned, I do 
not see that I can add anything. I certainly agree to 
what they have said in their answers, in that respect 
generally. 

29469. (Chairman.) Is there anything you would like 
to add in consequence of what you have heard this 
morning ?—There is one point that I have in my evi- 
dence here, that is with regard to the composition of the 
Rivers Boards. We think that Rivers Boards, as con- 
stituted at present, might be improved. They are 
composed of gentlemen from cities and also gentlemen 
from the country. The country predominate as a rule, 
and we think that men, traders if you like, or representa- 
tive men co-opted by Chambers of Commerce might be 
added to such Rivers Boards with advantage. 


29470. That you have mentioned in your Memor- 
andum ?—That is so, still I wish to emphasise the 
matter. 

29471. (Mr. Tatton.) Shall we have more information 
in October, not only from your works, but from other 
works in the Bradford Dyers’ Association ?—If you 
wish it, certainly. 

29472. You are having experiments made as regards 
the effluent ?—We will have. We have data, of course, 
up to a certain point now, but if you can indicate any- 
thing further that you would like, or give us lines on 
which you would like us to work, we should be very willing 
to work on them. 


29473. We want to know what is the best average 
effluent or the best effluent that you can produce, really 
that is the chief idea ?—I see. Well, of course, the works 
vary. The best effluent from one works, say a print 
works if you like, or a bleach works, is a different thing 
entirely from that from a dye works in the Bradford 
district. ‘The one is woollen, and the other is cotton ; 
the one has a lot of fillings in and the other has not. 


29474. I am referring to work under your Association ? 
—They are under our Association. We have works as 
far as Wigan. We have one in Scotland, we have the 
rest in Lancashire and the West Riding of Yorkshire. 


29475. Are they getting better results do you think 
in some of these worxs in Lancashire than in Yorkshire ? 
—TI do not think so. Mind you, they have a different 
effluent to deal with, an effluent which contains far more 
what I may term starchy matters, fillings generally, 
than we have. 


@ 

29476. You are speaking of print works now ?—No, I 
mean dye works, but the class of work there is different. 
Even in the cotton trade it is a lower class of work which 
requires, as you know, more filling than the higher class 
cotton or the woollen requires in Yorkshire. 


29477. Would you have to put them under a lower 
standard or would you have to have a variable standard 
for works of this kind ?—You are speaking now of the 
suspended solids. 

29478. Yes ?—Well, I do not know. You would have 


to put them under their own standard, that is to say, 
the cotton dye works as well as the woollen dye works. 


29479. (Sir William Ramsay.) But what about mixed ~ 


pieces ?—Mixed ? . 
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29480. Yes ?—Cotton and woollen. 


29481. Yes ?—Well, in many cases the cotton is 
already dyed when we get it, and even in those cases the 
amount of filling required is not the same as in a low 
class cotton. They are usually very high-class goods. 
Take Mohair Sicilians and other Ladies’ dress goods, 
they are high class; there is no filling there in the 
cotton or the woollen, and yet it is a mixed cotton and 


woollen; it is a cotton warp usually already dyed 
beforehand. : “f 5 


29482. But would it not make it very difficult to lay 
down standards for each class of material ?—I do not say 
for each class of material, but for each class of work or 
trade. 


29483. Tbat will have to be adjudicated upon by the 
Central Authority in point of fact ?—Exactly ; they 
will have al] the information I take it. 


29484, (Mr. Tatton.) Do you use precipitants when 
you are treating your trade waste ; do you precipitate in 
the first instance ?—In Lancashire, yes. 


29485. I have not been to your works at Bradford ?— 
Have you been to the works in Lancashire, at Wigan 
for instance. 


29486. No, I have not been to them ?—Any in the 
Manchester district ? 


29487. Yes ?—Well, we use alumina ferric chiefly. 


29488. Do you use that at Bradford ?—Yes, we use that 
and lime or alumina alone. 


29489. Do you filter after precipitating ?—Settle. 


29490. You just settle, but you do not pass them 
through a cinder filter ?—No, in this case we do not. 


29491. Do you think you could get below 10 grains, 
you spoke of 10 grains to the gallon ?—10 grains is the 
effluent from that particular works where the effluent 
is about 1,000,000 a day. 


29492. In spite of precipitation ?—There is no pre- 
cipitation in that case. 


29493. You have no precipitation ?—No, I am not 
speaking after precipitation. There is a settlement 
Tesel voir equal to 2,000,000 gallons. 


29494. For 1,000,000 discharge per day ?—Yes. 
29495. It holds two days supply ?—Yes. 


29496. Do you not think you could improve the 
effluent by precipitation ?—I do not think it is necessary ; 
I do not think 10 grains is too high by any means; I 
think it is too low, much lower than most works are 
sending. 

29497. Well, we get better than that; we have seen 


some works lately that do still better work ?—May I 
ask where. 


29498. Well, I could mention Clay’s of Cheadle ?— 
Clay’s of Cheadle; well we are always open to learn ; 
they are in the same trade practically as our own in 
the Lancashire district ; have they any special plant. 

24999. They have precipitation and filtration, but 
most of the work is done by precipitation ?—Is it a 
special plant ? 

29500. No, it is not a patent plant, it is ordinary 
precipitation tanks.—Yes. 
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29501. Top waters drain off and the sludge taken 
away.—I see. We have a plant in Lancashire called 
the Archbutt Deely plant which will get below 10, but 
that is another £4,000 plant. 


29502. (Sir William Ramsay.) The only other point 
which occurs to me to ask Mr. Whitaker is this; is your 
Association of the various manufacturers being equally 
treated just now; have some people been proceeded 
against who are obliged to purify and others have been let 
alone 2—No; we have notices to proceed against us. 


29503. But there are no cases of flagrant injustice 
where some perticular manutacturer has had to pay 
large sums for expensive plant, while his neighbours in 
the stream had been left alone ?—Well, you find that 
in the West Riding generally. 


29504. You have not found it ?—Oh, yes. 


29505. You have found it ?—Oh, yes; that is to say 
a man who is going into the sewer, you mean another 
man has to go into a stream. 


29506. I was thinking of two men in the same stream 
where one has been proceeded against and the other not ; 
you would probably know if there was considerable dis- 
content on the point; it would be sure to have come 
to your notice I fancy ?—I do not remember at present. 


29507. (Colonel Harding.) The only cases where there 
are manufacturers turning waters into the stream, who 
have not put down plant, are the cases for instance which 
you have mentioned to us, the four of your own works 
where there was no room for carrying out works ?— 
Well, practically that is so; the others have. settling 
tanks for intercepting solids. 


29508. There is no case for causing dissatisfaction in 
the direction Sir William Ramsay has suggested; the 
Rivers Board I suppose put the same pressure upon all 
manufacturers ?—Of course, I can hardly say as to that, 
personally I do not know that we have any particular 
pressure put upon us more than anyone else. 


29509. So that in fact, so far as you know, there ig 
no dissatisfaction arising from that source ?—Well lL 
should almost think that there is a little. The smaller 
men seem to think that they are more hardly dealt 
with than the larger. (Mr. Hanson.) And the poorer 
firms than the richer. ’ 


29510. Is it that the richer and larger firms are not 
so ready to fulfil their responsibilities ?—(Mr. Whitaker.) 
I do not know; probably the difficulties are greater. 
Of course in this case we are speaking now without 
standards unfortunately. If we had something definite 
to work up to we should know where we were, we should 
know what we had to do or to attain, and I think an 
effort would then be made. At present you may sperd 
any money you wish and you may spend a lot if you 
take any notice of the Rivers Board as it is constituted 
and you get no further. 

29511. You think the fixing of a standard is essential ? 
—TI think it is essential and the wisest thing that can 
be done. 

29512. (Sir Willicm Ramsay.) The standard would 
have reference to the effluent and not to the river into 
which the effluent flowed ?—'That is so. 

29513. (Sir William Power.) Well, Gentlemen, the 
Commission are much indebted to you for the help you 
have given us to-day and we are also grateful for that 
which you have promised us in the future. 


Mr. John H. 
Hanson, 
Mr. Alfred 
Sykes, J.P., 
Mr Charles 
Mills, and 
Mr. Thorp 
Whitaker. 





16 June, 1909. 





126 


MINUTES OF EVIDENCE: | 


NINETY-FOURTH DAY. 


Monday, 25th October, 1909. 


PRESENT: 


The Rt. Hon. The Earl of IppEsLEIau (Chaiyman 
presiding). 

Colonel T. W. Harpina, J.P., D.L. 

Sir Witt1am Ramsay, K.C.B., F.R.S. 





Sir Witi1am H. Power, K.C.B., F.R.S. a 

Mr. T. J. STAFFORD, C.B., F.R.C.S.I; ‘ 

Mr. R. A. Tarton, M.Inst.C.E. ; 
Mr. F. J. Wits (Secretary) 


ALSO PRESENT: 


Dr. A. C. Hotston. 
Dr. GEoRGE McGowan. 


Mr. C. C. Fryer. 
Mr. G. B. KrrsHaw. 


Mr. T. J. S. Rozperts, of Messrs. George Roberts & Co., Ltd., Selkirk, called in; and Examined. 


29514. (Colonel Harding) (in the Chair.) You are Mr. 
T. J. S. Roberts ?—I am. 


29515. And what is the name of your firm ?—George 
Roberts & Co., Ltd. 

29516. And where is it situated ?—Selkirk. 

29517. On the banks of what stream ?—The Ettrick. 


29518. What is the nature of the business in which 
your firm is engaged ?—Woollen manufacture, from the 
beginning to the end, from the raw wool to the finished 
cloth ; Seotch tweeds. 


29519. And what are the classes of wools that you use 
in your manufacture ?—Mostly Colonial wools; a con- 
siderable proportion of Scotch cheviot but mostly Colonial ; 
both merino and crossbred. 


29520. You do not use any of the long wools that are 
used in the worsted trade ?—Oh, yes, we buy a lot of 
them; we compete against the Bradford men for those. 


29521. Then may we take it that the refuse waters 
from your works would be very similar to the refuse 
waters from the wool washing in the Bradford trade ?— 
I should think they must be, but I cannot speak from 
experience. 


29522. Do you think they would be as foul ?—They 
must be I think; we use the same wools. 


29523. Now, we ask you upon what principles should 
the Commission proceed in framing recommendations as 
to the extent to which a manufacturer should be required 
to purify his trade effluents before discharging them into 
a river or stream. What do you say to that ?—This is a 
difficult question to answer, but in my opinion these 
effluents should be rendered innocuous to animal life, if 
that be possible at a reasonable cost so as not to cripple 
an industry which is giving employment to a large number 
of people. 

29524. Would you explain to us what you mean by 
animal life. You do not mean that the stream should 
be kept fit for drinking purposes, do you ?7—It ought to 
be good enough for drinking purposes for animals—cows, 
and so on. 


29525. And you think, when you speak of the stream 
remaining innocuous to animal life, that cattle might 
drink it with impunity, and that fish life should be pre- 
served ?—I meant fish life also. 


29526. And you suggest to us that that is generally 
a result which is practicable ?—I think it is. I think we 
are doing it now. 

29527. At your own works ?—At our own works. 


29528. Have you in your immediate neighbourhood 
many other works of a like character ?—The whole dis- 
trict is employed in the same industry—Selkirk, Galashiels, 
Hawick and Peebles. 


29529. What is the condition of the stream on 
which your works are situated ?—In Selkirk we have 
a better chance than either Galashiels or Hawick, 
because we have not so many mills and we have a 


larger stream. In Galashiels it is very bad, but, as I 
point out later, Galashiels is now putting down a large 
sewage scheme. 


29530. (Sir William Power.) Are there mills above you 
on your stream ?—None. Hawick also is very bad; 
the Teviot is disgraceful. 


29531. (Chairman.) The stream above you, I gather 
from your answer to Sir William Power, is a pure stream ? 
—Quite pure. 

29532. What is the effect of your discharge upon that 
stream ?—Our individual discharge ? 


29533. Yes ?—Practically nothing. 


29534. You say that the appearance of the river b2low 
you is as good as above, and that fish thrive as well below 
as above ?—Below our mills, yes, there are no mills 
above us; we are farthest up of the lot 


29535. Then have you any idea of the relative volume 
of your discharge and that of the stream at your works ? 
—Oh, pure guess-work. 


29536. But may I take it that the dilution will be 
very large ?>—Very large. 

29537. So that your effluent might conceivably be 
fairly foul, and yet not have an appreciable effect upon 
the large volume of the stream ?—No ; if it came in very 
foul, it discolours a long way down. For instance, within 
the last few weeks one of our tanks was not working ; 
there was something required repair, it was out of 
work, and the discharge from these tanks made the 
river run thick; some of the sediment had not settled 
properly to the bottom, and it ran thick. It was dis- 
coloured probably for a couple of hundred yards down 
the lade into which it runs. To avoid that we are just 
now putting another tank in, so that we may have one 
off now and again. We scarcely have enough to do 
it properly, unless they are all in operation. 


29538. Then if a discharge takes place in these ex- 
ceptional circumstances, the effect on the stream is very 
visible ?>—Quite, for discolouration. 


29539. It might be convenient if at this stage you would 
be good enough to explain to the Commission what is the 
process that you carry out at your works.—We got the 
idea from a firm in Lancashire, and the whole of the efflu- 
ents from the different departments are run into one 
receiving tank. The mixture then is pumped into these 
tanks above ground. 


29540. Forgive me for interrupting you. You have 
surely a preliminary process of extraction ot grease ?— 
Oh, yes, so far as the wool scouring and the scouring of 
yarn and pieces is concerned, we have done that more 
than forty years 


29541. Then, first of all, you extract the grease as far 
a3 it pays you to do so, and as far as it is convenient to © 
do so ?>—Yes, the grease and oil. 

29542. The effluents that you are now speaking of, and 
that you mix with others, are the result after the ex- 
traction of the grease >—From those two departments, 
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29543. Yes.—The other effluents from the dye works, 
for instance, and from the milling process, run into this 
tank. The liquors mentioned above, after the grease 
and oil have been extracted, are also run into this tank, 
and everything is run in there so that it is all mixed 
together. 


29544. Yes, we understand now. Proceed, please.— 
Then it is pumped from there into tanks above ground, 
so that we can deal with it handily. Lime and copperas 
are made up in a separate little tank and dissolved. 
After the large tank has been filled with the effluents the 
whole thing is well blown up, as we call it, by 
forcing air into it; it is just like boiling. Then we 
inject the copperas and lime into the tank, so as to 
mix it thoroughly, using, of course, such copperas and 
lime as will settle the sediment, and take the colouring 
matter out without a superfluity of it, and that was why 
we got this analysis I gave you. We wanted to be sure 
ourselves that we were not sending into the river any- 
thing deleterious in the shape of lime. This lime and 
copperas is injected into it, and it is thoroughly boiled 
up again with air, so as to mix it thoroughly; then it 
' is left alone and it settles, the sediment falling to the 
bottom. We have a floating discharge which is let 
down into the top of the tank after settlement, and 
it runs away. the clear liquor, until it gets near to the 
bottom, and the man has to watch it. When it gets 
near the sediment he stops it, pulls it up and fills 
again. When we get too much sediment, it is taken 
ot en to filter beds. Itis simply for the purpose of drying 
it, to enable us to cart it away. Of course, the whole 
process is one that does not pay us at all. 


29545. Before you come to the question of cost, we 
~will just deal with the process itself. You have described 
the process; had vou completed your desciiption ?>—I 
think so. 


29546. May I take it that it consists, first of all, 
of the withdrawal of grease by certain processes, and 
the mixing of the effluent from that process with other 
effluents from other parts of the mill ?—That is right. 


29547. And treating them in a tank ?—That is right. 


29548. With lime and copperas so as to bring about | 


a precipitation of as much of the suspended solids as 
possible ?—That is right. 

29549. And then you flow off the liquid, and that 
passes into the river ?—Yes. 


29550. (Sir William Ramsay.) To make that point 
clear, do you crack your grease before your liquor runs 
into the tank? Do you make any effort to recover 
‘your grease just now ?—Oh, yes, we have done so for 
forty years. 


29551. And that is done before the liquor is run into 
the tank ?—Yes. 


29552. It is only the sulphuric acid which has already 
cracked the grease which goes into the tank ?—Yes. 
And in consequence of that sulphuric acid we require to 
use much more lime and much more copperas to counter- 
act it in the purification. 


29553. (Mr. Tatton.) You do not recover the grease 
from your sludge, from the large tanks at all ?—No. 


29554. That is not worth while perhaps ?—No, the 
difficulty is to get rid of it; we have to take it away 
and dispose of it in any “toom” we can get for putting 
it. 

29555. Quite so. Are you speaking of trying to avoid 
any lime going into the river? Is your effluent generally 
alkaline or is it acid from this process ?—I have given 
Colonel Harding an analysis that we got for our own 
satisfaction, which is much more satisfactory than we 
anticipated. 


29556. (Sir William Power.) Does the effluent from 
these tanks go direct to the stream, or is it passed through 
any strainer or subjected to any further process ?—No 
further process. 


29557. (Mr. Stafford.) What proportions of copperas 


co you use ?—Each of these tanks that we have has 


20,000 gallons capacity, but they are worked at from 
16,000 to 17,000. They are not quite full. In the 
ordinary discharges, besides the wool scourings, we re- 
quire I have got the exact figure. 
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29558. (Chairman.) You made no estimate of the Mr. 7. J. S. 


amount of lime and copperas per gallon ?—The amount 
of lime we use for the wool scouring is 40lbs. per tank, 
and 8lbs. of copperas. I am wrong; the amount of 
lime used for the wool scouring is 40lbs. and the amount 
of copperas used is 40lbs.; for the ordinary liquors, 
8lbs. each. 


29559. (Mr. Stafford.) What is the total volume of 
the discharge ?—Well, we have got 16,000 to 17,000 
gallons in each tank ; it is—— 


29560. And how many tanks ?—We have five, and 
we are putting up another, making six, but that is an 
extra tank. 


29561. The proportion is for each tank ?—For each 
tank. 


29562. Each tank holds 20,000 gallons ?—Yes, but 
thee are only 16,000 to 17,000 gallons in it when working. 


29563. (Mr. Tatton.) Then how often do you fill each 
tank per day ?—Ten tanks a day; each tank twice. 


29564. Each tank twice ?—Yes. 


29565. That is 16,000 multiplied by 10 ?—But, as a 
mutter of fact, we only get about one hour’s settlement 
in each tank ; we want to get more. I may say we have 
all along been anxious to keep the rivers pure, and we 
have done all we can in every way. I come to that later 
on. The difficulty the manufacturers have had in the 
past was that they did not know what to do. 


29566. (Chairman.) May we take it that the amount 
of precipitant necessary, according t your experience, 
has been 40lbs. of lime and 40lbs. of :opperas per 16,000 
gallons ?—For wool scouring liquor; that is where the 
acid is. 

29567. I thought you said you mixed all these liquo:s 
together into a tank ?—Yes, but when we run the water 
away after treating the wool scouring and the piece 
scouring to get the grease and the oil out, they are not 
running constantly, they are running now and again; 
when we get that liquor in with the other we find that 
we require this amount of copperas and lime to counteract 
the acid. 

29568. (Sir William Power.) Then you apply that 
before you mix it with the other liquors ?—Oh, no. 

29569. Not separately >—The man knows at once 
when he sees it what is coming. 


29570. Your liquor contains in it sometimes the liquor 
rom the crack and sometimes it does not ?—That is so. 


29571. (Chairman.) And the attendant, judging from 
what is flowing, applies the process >—Not only from 
what is flowing, but he samples it. He gets it into a 
clear glass like that (pointing to water glass on table), 
and he sets it up and sees that it settles. If he has not 
enough into it he will put a little more. 


29572. Then what is the total volume of the waste 
from your mills ?—Well, we have ten of those—about 
160,000 to 170,000 gallons a day. 


29573. (Mr. Tatton.) Can you give us the relative 
volumes of the grease liquor as compared with the general 
effluent; that liquor that you treat from the scouring 
of the wool and the scouring of the pieces—that first 
treatment ? Do you know what volume that would 
be 2—I could not give you that; I could find that out 
for you. I should think it cannot be more than one- 
fifth or one-sixth of the whole. 

29574. Of the whole ?>—Yes. 

29575. (Sir William Power.) When they happen to be 
mixed in the same tank, do you mean, or in reference to 
the total bulk ?—The total bulk for the day: I should 
think it cannot be more than one-sixth. 


29576. The effluent, of course, always goes to the main 
tank; the effluent from the grease >—After we recover 
the grease. 


29577. Yes ?—Always. 


29578. (Mr. Tatton.) 
goes. 


Yes, that always goes.—Always 


29579. Then do you crack the grease with acid ?— 
The way we do that is this. The process is the same 
with the piece scouring and the wool scouring. The 
liquor is pumped into tanks for the purpose, and it is 
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blown up in the same way with air; then acid is putin, and 
it is continued to be blown up so as to mix it thoroughly ; 
then it is allowed to settle, the only difference being 
that in the wool scouring most of it goes to the bottom 
because of the soil and earth in it which is heavier than 
in the piece scouring, and that goes to the top because it 
is oil. We recover oil from that; in the other we re- 
cover grease, which requires to be refined again. There 
is a good deal of stearin in the grease*from the wool 
scouring; as a matter of fact, there is a great deal of 
it, the natural grease from the wool. We were getting 
so much of it at one time that I kept a correct note 
for months of every pound of soap used in the wool 
scouring, and we got about five times the amount of 
grease, magma, from the wool scouring; that is, we got 
five times the value, so that we were recovering so much 
of the grease of the wool, natural animal grease, and 
there is a great deal of stearin in it. 


29580. (Chairman.) Can you find a ready market for 
it >—No, we have not. There is only one man. buying 
it; we are afraid he will stop some day. 


29581. (Mr. Tatton.) Is your effluent clear ; 


do you 
get a clear effluent from the purifier ?—Yes. 


29582. There is no suspended matter in it practically ? 
—Well, practically nothing. 


29583. Do you filter as a final process ?—No, we do 
not filter at all. 


29584. (Chairman.) You have had an analysis made 
of the effluents, which you have just handed to me ?— 
Yes. 


29585. But have you only one analysis ?>—That is 


all. The date of it is there. It occurred to us that 
we would like to know what was going out. 


29586. This analysis is dated July of this year ?—Yes. 

29587. Then may we take it that these works are quite 
new ?—We have been doing this for the last five or 
six years. 

29588. You have no previous analysis ?—No, none. 
We never got it so satisfactory. We have always been 
working at it, trying to get it more satisfactory, and we 


got it pretty good in the end, and we wanted to see for - 


ourselves what it was like. Messrs. Mather & Platt gave 
us the idea. It is the same principle that they are using 
on the railways, I believe, for softening water. 


29589. You have tried some experiments in regard to 
your effluents, to see the effect of it upon fish ?—We did 
not ; we asked the analyst to give us the analysis of the 
effluent, and to test it on fish life, which he did. 


29590. With what result ?—He says: “ The foregoing 
results show that there are no injurious chemicals present 
in the water. This is verified by the fact that ordinary 
fresh water small fish, such as minnow, have lived in the 
undiluted water for several days.” We asked him 
specially to test it for that. 


29591. But I thihk you said that this was an excep- 
tionally good result ?—Oh, no; we had got to that stage ; 
we are doing it now, quite as good as this, and we have 
been doing so for some time. 


29592. Then you suggest to us that that analysis and 
the experiments with fish represent the usual conditions 
of the effluent as turned out at your works ?--Yes, and 
you yourselves can test that if you like by sending anyone 
to see the results ; come on a surprise visit at any time, 
because we want to have the thing going on day by day 
jn the best way we can. 


29593. (Sir William Ramsay.) Are your 
coloured as a rule ?—Not as a rule. 


effluents 


29594. The dye-stuff is precipitated, I suppose, with 
the copperas ?—It is precipitated. The only discoloura- 
tion that I personally have seen was a very slight tinge 
of yellow, which you could only see in volume; you 
could not see it in a small quantity. 


29595. I suppose you do dye your wools various colours? 
—Various colours. 


29596. But the excess of dye stuff is taken out by the 
wool itself ?—Yes. 


29597. And anything that goes over is precipitated by 
the copperas ?—Well, we are using practically no chrome 
nowadays ; that used to be one of the worst thines. It 
is now nearly all aniline dye that is used. 


MINUTES OF EVIDENCE : 


29598. And wools take up those aniline dyes very 
thoroughly ?—Very thoroughly. 

29599. It colours the vat ?—Yes, and after all there 
is nothing injurious in them. 

29600. It does not colour to any appreciable extent ?— 
No, the Diamond Black we use is the worst we have to 
treat, and from that we get this slight tinge of yellow. 


29601. (Chairman.) What authority in your neighbour- 
hood supervises the stream for the purpose of preventing 
pollution ?—None. 


29602. Does the County Council take. any part ?—No, 
the Roxburgh County Council have applied for powers, 
but there is nothing done. 


29603. The works which you have carried out for the — 
treatment of your effluent have not been carried out 
under the pressure of any authority ?—Not at all, but 
we had a standing example before us in Galashiels a 
number of years ago. Certain riparian owners proceeded. 
against the manufacturers in Galashiels for pollution, and. 
it was an interminable case in the Court of Session, our 
principal Court, so much so that. the judges in the end. 
said it was interminable, and could not be allowed to go 
on any further. They appointed an expert to examine 
things and report what was best to be done, and he 
reported certain things. I say in the draft I gave you 
that it cost over £30,000, but I find it cost nearly £37,000, 
and that money might just as well have been thrown 
into the sea for all the good that resulted. 


29604. You think it would have been better spent 
in purification works ?>—Well, they did spend it in puri- 
fication works. The expert said that certain things. 
had to be done. They all began doing these, but each. 
one at the same time experimenting on his own account. 
They had been doing that before. 


29605. (Sir William Power.) You mean, if it had 
been pooled and administered by a single body it would 
have been better. If the £30,000 had been pooled instead. 
of all these manufacturers experimenting independently 
it could have been done by some skilled person ?—Yes, 
quite so, and there should have been some inspector 
appointed to see that the work was done properly, because, 
of course, there ave always men who will evade spending 
money if they can do it. 


29606. (Chairman.) You are aware that in Lancashire 
and Yorkshire there are Rivers Boards, authorities who- 
have inspectors to do the very work which you suggest. 
should be done in your neighbourhood ?—So I under- 
stand. 


29607. And do we understand that you think there- 
should be for each stream or for each watershed a Rivers. 
Authority, whose business it should be to compel manu- 
facturers to carry out suitable works, and when they 
are carried out inspect them, so as to see that they are 
kept in efficient order ?—We do think so; so much so 
that in the Roxburgh County Council I seconded the 
motion that a Rivers Board should be formed, but it has- 
never been done. One difficulty, of course, they say is- 
that part of one side of the Tweed is for a certain distance 
in England, the rest of it is in Scotland. 


29608. Then you think it would be better to have a. 
Watershed Authority than a County Authority ?—Oh, 
certainly. 


29609. (Sir William Power.) And you think this 
Body, so constituted, should experiment as to the best. 
method of dealing with these things >—Before going 
from it, it should be for a Watershed, not for a County, 
because there are several counties; Selkirk, Berwick, 
Roxburgh, Peebles and part of Northumberland are all 
in the Tweed District. 


29610. (Chairman.) You would prefer it should be ~ 
the a’ea of the watershed ?—The watershed. 


29611. And not the county ?—I think so. 


29612. (Sir William Ramsay.) If there were an area 
of the Tweed Watershed ?—The Ettrick is a tributary of 
the Tweed ; the Gala and the Teviot also, they are all 
polluted. 

29613. (Sir William Power.) Were you thinking of 
any methods of investigating and dealing with trade 
refuse ?—In the past, in the Galashiels case, the diffi- 
culty was for the manufacturers to know what to do- 
We in Selkirk were watching this case very closely, 
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because if we could have been shown a reasonable feasible 
way of doing it, we were prepared to adopt it, but we 
never saw anything good come of it. This scheme of 
ours we got by a mere accident from Messrs. Mather 
-& Platt, the large engineers who put it before us, and it 
looked as if it might do; we started and tried it, and 
‘found it did do; then we added tank after tank until 
-~we had got the thing into a proper business shape with 
just a little accommodation. The difficulty was that 
the manufacturers did not know what to do, and they 
-were all spending money in experiments. Now it would 
cost a Central Authority, like some Government Authority, 
‘@ small sum to experiment with the discharges from 
‘each trade, where it is now not known how to deal with 
them ; it would not cost them very much. 


29614. (Chairman.) You think it is the duty either 
of the Rivers Board or some Central.Authority to make 
these experiments ?—I think it is reasonable. 


29615. But are there not manufacturers’ Associations 
which might take up this problem ?—We have not got 
such with us. 


29616. You have not in your district >—No. 


' 29617. Do you not think it might be worth while for 
manufacturers in some great trade, where many are 
gathered together, to join together, to pay some expert 
to discover for them the best way of spending their 
money in purification works ?—Suppose they did do 
that, they would just be in the same position that we 
are to-day; that is, we have no guarantee that what 
-we are doing, although we think it is satisfactory, would 
be satisfactory to some Authority. You see the diffi- 
culty; they have no guarantee that whatever they do 
would be thought satisfactory. 

29618. Then you would prefer to throw the responsi- 
bility of advising upon the supervising authority, because 
if the thing was not satisfactory they would have nothing 
further to say ?—Yes, if the authority could find out 
some reasonable and feasible way of dealing with the 
effluents, they could then say to the manufacturers: 
“* You must do so-and-so.”’ 

29619. (Sir William Power.) And if you do that you 
shall not be interfered with for a definite time ?—For a 
-Cefinite time. If there is a better way found later on 
the thing could be altered. 

} 29620. (Chairman.) It would be interesting at this 
stage if you would tell us at what cost you have obtained 
the results which you have been describing to us ?—It is 
costing us just now under £100 a year for working it, but 
you must add to that depreciation and interest on capital. 

29621. Before going further, does your £100 cover the 
fabour only, or does it cover the labour and the cost of 
the precipitants ?—It covers the labour and the copperas 
and the cost of removing. You mean. the lime and 
copperas ? 

29622. Yes ?—Yes, wages, lime and copperas, cartages 
and repairs. 


29623. (Sir William Ramsay.) That includes disposing 
of the sludge ?—We have got to cart it away. 


29624. That includes it ?—That includes it. 


29625. (Sir William Power.) And the up-keep of the 
wo:ks, does it include that ?—Well, the cost is very little 
for repairs ; about £10 a year. 


29626. (Chairman.) Thet you have included ?—I have 
taken the actual cost to us. 

29627. Now, what has been the capital cost of these 
works ?—The capital cost has been £2,000. Five per 
vent. depreciation on that gives £100 a year and interest 
on capital at 4 per cenf. is £80 more. Making the total 
cost £275. 

29628. So it costs your firm £275 to purify the effluent, 
and you say that it is practically colourless and very fiee 
from suspended matter ?—Yes. 


29629. And almost neutral ?—Yes. 


29630. (Mr. Tatton.) Would that also include steam ? 
Have you perforated pipes in the bottom of the tanks ?7— 
Perforated pipes in the bottom of the tanks. 


29631. And you blow steam up through it ?—Well, we 
use a little steam, it is more air that is drawn in. 
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29632. You do not find that it uses much steam ?—No, 
I co not reckon anything for that. 


29633. (Sir William Power.) You pump the whole of 
your liquid refuse ?—The whole of it. 


29634. Is the cost of the pumping included in that 
estimate which you have given ?—No, I do not allow 
anything for steam but the cost of the pump and the 
pipes is there. 


29635. (Chairman.) Have any other firms in the same 
position as yourselves visited the works ?—Not yet, we 
have not asked them or told anybody about it, because 
we want to get the thing right first. 


29636. Do you think you have got it right ?—I think 
we have. 


29637. Then we can visit these works at any time ?— 
At any time you like without notice. 


29638. This purification plant is constantly working ?— 
On every working day. 


29639. So that we can choose our own time ?—Yes, on 
any working day. 

29640. (Sir William Power.) Have any of the other 
manufacturers in your neighbourhood gone so far «és 
you have in experimenting to improve their methods ?—I 
do not think they have, because the Galashiels people 
got such a sickener with the lawsuit that they did nothing ; 
they have left it alone. But they are now going in for a 
new sewage scheme. The Burgh of Galashiels had no 
scheme of sewage and has not to-day, and they are to 
put in now a scheme for the sewage of the whole town. 
and they are going to take in the effluent from the mills. 


29641. Are you included in the Burgh ?—Oh, no, 
Galashiels is six miles off. 


29642. You are outside it ?—We are at Selkirk. 


29643. (Chairman.) What are the arrangements at 
Selkirk ; have they a sewage scheme there ?—There I 
think we have had a hardship all along. When the Cor- 
poration adopted a sewage scheme and put their pipes 
down, they would not allow the manufacturers to run their 
effluents into the drains although we pay the drainage 
rate. 


29644, In your own case, would it be practicable to 
run into the sewer if the sewer were large enough and 
they willing to receive the effluent >—Quite practicable, 
because as it is now we have to pump everything up to 
the level of the ground. It would be a simple thing to 
pump it into a tank and run it into the drain. 


29645. (Sir William Power.) But are you not under 
an obligation to return the water into the stream, that 
which you take from it ?—Well, I do not know that we 
are ; perhaps we are, under the Rivers Pollution Act. 


29646, (Chairman.) Do you suggest that, in most 
cases where it is practicable to do so the simplest way 
out of all these difficulties of trade effluents is that the 
authorities should receive the effluents into their sewers 
and deal with them together with the domestic sewage ?—I 
think very probably it is so, and after all the manufacturers 
are paying the bulk of the drainage rates, and we ought 
to get relieved of it. But in the Galashiels case they 
took a special Act of Parliament for the scheme, and they 
have power of saying to the manufacturers, ‘‘ You must 
do certain things with your discharges before we will 
take them.” 


29647. Obviously that must be so ?—They do not know 
what is to be asked of them. 


29648. Obviously an authority can make, and must 
make, conditions before receiving effluents into their 
sewers ?—Yes, it is quite right. 


29649, And subject to those conditions being reason- 
able you think that that is a very simple way out of the 
difficulty ?—I think it is. 

29650. But there will still remain certain cases where, 
either because they must return the water to the stream 
or because the volume of the effluent is too large for 
the sewers, the manufacturer must deal with the effluent 
himself ?—Yes, probably. 


29651. And you have shown us for the class of effluent 
that you produce, that you think it is practicable to 
purify it so as not to cause a nuisance in the stream ?— 
I do, and I do not think the cost is unreasonable. 
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29652. You think the cost which you have mentioned 
to us of £280 a year is, for a mill of your own size, not 
prohibitive ?>—I do think it is not unreasonable. 


29653. Now, do you think there should be fixed 
standards for each trade, and, if so, should the law pro- 
vide means by which the standard could be raised or 
lowered according to the character of the stream ?—That 
is a very difficult question. My reply to that is, that so 
far as the woollen trade is concerned I do not think any 
other standard than that given in reply to (1) is necessary, 
provided the discolouration is not too dense, and that 
the effluent goes into a fair volume of clear water. We 
have rather a difficulty in understanding what sort of 
standards could be adopted. 


29654. Do you think it is practicable to have standards 
at all for each trade ?—I should doubt it. 

29655. Why do you doubt it ?—What sort of standards? 
I should like to hear what standards are suggested. 


29656. It has been suggested to us that in certain trades 
a certain standard result should be aimed at and insisted 


upon ?—You mean an analytical standard. 


29657. Yes ?—Oh, well, that comes to what I say here. 


29658. In your case, you think that you would like 
some authority to come to you and say: ‘‘ You must 
produce an effluent which’ comes within these limits ’’ ?— 
It depends how wide the limits are ; of course, it is rather 
difficult to say. 


29659. (Sir William Ramsay.) The sort of standard one 
would suggest would be this, I think; that the effluent 
sould not contain more than a certain amount of sus- 
pended matter per galion, say three or four parts per 
gallon, or something of that sort; that it should not be 
darkly coloured, and that it should not be too alkaline or 
acid. To a great extent that would be the kind of stan- 
dard one would lay down for such a liquor as this ?—I think 
that would be quite reasonable, provided there was a little 
latitude given, but it would never do to say it shall not 
be alkaline, and it shall not be acid. 


29660. But within limits ?—Within limits ; 


yes, I 
think it would be quite reasonable. 


29661. (Chairman.) Would it be reasonable to apply 
that standard to the whole trade, or are there certain 
conditions which prevent an individual manufacturer 
from reaching the same results, for instance, that you 
reach ?—I do not know anything that might prevent 
them, except want of room in some cases to put their 
tanks up. 


29662. There is the question of want of room, and then 
the-e is the question of the relative volume of the stream 
to the effluent ?—Yes, in Galashiels it would be more 
di‘Hoult, but Galashiels is out of the question now, because 
they will go into the general sewage scheme. 


29663. What I wanted to get from you was an opinion 
whether a standard is applicable to the whole of the 
trace, or whether the special conditions of each manu- 
facturer should be taken into account, and also the special 
conditions of the stream itself 7—I should think it would 
require to be dealt with, each manufacturer by himself. 


29664. (Sir William Ramsay.) Colonel Harding, I think, 
has alluded to different trades here, not necessarily wool 
scouring, but generally to nuisances all over the country. 
It is a perfectly general question as to whether standards 
suould be applicable, and, of course, in your particular 
case, whether you would find them hard on your par- 
ticular business ?—I do not think we personally would 
find it hard, but I could imagine some of the manufac- 
turers having a difficulty. 


29665. (Sir William Power.) In attaining the standard 
that you have attained, do you mean? If your results were 
fixed as the standard, you do not think that would be 
too hard on other manufacturers in the same conditions 
as yourself, do you ?—No, I do not think it would be. 


29666. (Sir William Ramsay.) Might I put a question 
on the same point ? Do you not consider it rather a 
gievance that you have been put to considerable expense 
in purifying your effluents, and that your competito:s 
shirk the question and are not put to the same expense ? 
—That is what we feel, that we are doing more than 
other people are doing, and we should like to see manu- 
facturers made to do as well when we have shown them 
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the way, but until we can show them the way, we do not 
care to say anything. : 


29667. May I put another question? It is this: I 
presume the drains in Selkirk are comparatively new, or 
at all events have been renewed lately ?—The town’s 
drains ? 

29668. The town’s drains >—Sewage ? 


29669. Yes.—No, it is thirty years ago since they 
were put down. 


29670. Then the reason why they refused to take 
your effluent probably was that the drains were not 
large enough.—But tley put them in then, and they 
would not take the effluents, though we have been theie 
long before that. 


29671. That is precisely what I want to know; the 
drains might have been put in large enough to take 
all the effluent ?—Quite. 


29672. And they were not ?—And we asked them to 
do it at the time, but they refused to do it. 


29673. (Mr. Tatton.) Do you get your water fron: 
the river ?—Yes, well, from a well. We sunk a well; 
the whole haughland is practically a filter bed of gravel, 
and the water percolates through; and we get an ample 
supply of water-from good wells. 


29674. Then you are not obliged to turn water into 
the river that you use in the works; you can turn it: 
into the town’s drains ?—No, because we take nothing’ 
actually out of the river itself. 


29675. (Mr. Stafford.) The Ettrick is a tributary of 
the Tweed is it not ?—Yes. 


29676. You are on the Ettrick ?—Yes. 


29677. Are there any manufacturers above you on 
this stream ?—No. 


29678. Any below you ?—Yes, in Selkirk. 
29679. Do they purify ?—No. 
29680. They do nothing ?—No. 


29681. You are the only persons doing anything ?—So 
far as I know. 


29682. On the Tweed there are River Commissioners, 
the Tweed Fishery Commissioners ?—The Tweed Com- 
missioners, yes; but they have nothing to do with the 
pollution, except for salmon. 


29683. But do they never complain of the pollution ?—L 
am one of the Tweed Commissioners. 


29684. Well, do you never complain ?—No, we have 
no power. 


29685. Has there been any destruction of fish life on 
the Ettrick attributable of course to the pollution of 
the stream ?—No, I never knew of any. 


29686. And the Commissioners have never complained. 
about the destruction of fish ?—The death of fish ; no. 


29687. I mean about the river being polluted and the. 
fish being killed ?—They grumble often, but they have 
never made a complaint. because they have no power 
to carry it out. 


29688. What I want to understand is, do they com- 
plain ?—Oh, yes. 

29689. Then there is destruction of fish life upon the 
Ettrick ?—No. 


29690. Well, why do they complain ?—Because of the 
nuisance. 


29691. The fishery people would not complain except 
on account of the destruction of fish ?—Oh, yes. L 
have a bit of salmon fishing on the Tweed myself, through 
which I become a Tweed Commissioner. 


29692. Yes?—I am about four miles below where 
the Gala comes into the Tweed. I have seen the foul 
discharges coming down the river, when the river was. 
fairly small, when we were wading in fishing; and, as. 
my man explained it, it looked like a snowstorm in the 
water, flocculent stuff coming floating down; the sites 
of the river get foul and stink horribly. 

29693. Surely that is destructive to the fish ?—No,. 
salmon and trout are there. I never saw a dead fish. 
caused by anything of the kind. The Tweed Commis- 
sioners for some years back have been experimenting 
with a view to finding out where the salmon disease 
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arises. Professor Hume Patterson, in Glasgow, was 
the man who was carrying out this. He first of all dis- 
covered that the salmon disease that we see on the fish— 
the white fungus—is not the disease itself, but the result 
of the disease, and the disease is in reality a microbe or 
bacillus that gets underneath the skin. 


29694. Caused by what ?—That is what we want to 
find; but that was his first point. Then we wanted to 
find out what was causing this, and he took samples 
all over the river. 


29695. Of what river are you speaking just now ?— 
Of the Tweed and its tributaries. 


29696. And its tributaries ?—Yes; and he took 
samples. Then he cultivated the bacilli, and he got 
megative results and positive results. Where he was 
able to cultivate it, it was a positive result. The worst 
place was where the Gala went into the Tweed. Sir 
Richard Walter Griffith, the Chairman of the Tweed 
‘Commissioners, said one day that he was satisfied after 
that thatit must be the mills pollution from Galashiels. 
Well, I told him I would like to see the reports, and he 
sent them to me after that. It was just after I joined 
the Commission, and I got the reports, and at first was 
inclined to think the same, but one thing that struck 
me was he got a positive result from a sample taken 
from the Gala a mile and a half above Galashiels where 
there is no factory, and where no salmon can get; below 
there is a weir, or cauld, as we call them, so high, so steep, 
that no salmon can go above that. 


29697. Is that below Selkirk ?—It is at Galashiels, yes, 
further down Tweed. 


29698. That he took the samples ?>—He took them 
all over the river, from Kelso to Peebles. : 


29699. Did not the pollution at Selkirk affect it. at 
all ?—Well, I want to explain. In regard to this sample, 
which was taken above Galashiels, a mile and a half 
above Galashiels, Galashiels is the worst offender in the 
whole thing, because they have the largest number of 
mills and the smallest stream. I then began to look 
more closely into it and, 1 know pretty well every inch 
of the river there, I could point in every case where he 
got a positive result to domestic sewage coming in. 


29700. (Chairman.) I think Dr. Stafford wanted to 
ascertain from you whether those samples were not taken 
below Selkirk, that is the pollution of Selkirk and your 
own mills ?>—They were taken in the Tweed above and 
below where the Ettrick comes in, and also in the river 
Gala, because he found that was the worst place. 


29701. (Mr. Stafford.) It would not be unreasonable Myr, 7 J. S. 
to ask these other people to do as much as you are doing Roberts. 
on the Ettrick ?—I do not think so. I do not think : 
it would; that is my whole point. We have felt that 25 Oct. , 1909, 
we are doing more than they are, and we get no benefit. 


29702. And there is considerable pollution in the 
Ettrick whether it affects salmon or not ?—There is not 
very much comparatively. 


29703. (Chairman.) There is on the Gala ?—There is 
on the Gala and on the Teviot. 


29704. Do you think that the manufacturers in Gala- 
shiels may be able to attain the same results that you 
have been at something like similar cost ?—Oh, Gala- 
shiels is out of the question because of this general sewage 
scheme, 

29705. It will not be necessary for them because it 
will be taken into the sewers ?—It will be taken into 
the sewers. In Hawick it is different; Hawick has a 
scheme for treating their sewage which they have had 
working for years. Dechan, the analyst, who gives 
that analysis, took it up for a time, trying to make some- 
thing of it, and he could not. He gave it up, and since 
then it is practically not in operation at all, and the 
Teviot below Hawick is very bad. 

29706. (Mr. Stafford.) You speak strongly about 
crippling an industry. Of course, what you have done, 
if it were done generally by the other manufacturers, 
would in no way cripple the industry ?—No, I do not 
think it would. That was more in reply to the general 
remark for other industries as well. I do not think there 
is any difficulty with the woollen industry. 

29707. No question would arise of crippling the industry 
if the others were asked to do as much as you have done ? 
—I do not think it would, not in the woollen industry. 

29708. (Chairman.) Well, we thank you for your 
attendance, Mr. Roberts. We have been interested to 
find a case of a manufacturer who, as far as we could 
judge, without any external pressure, has thought it 
necessary to carry out works for the purification of his 
effluents, and we shall no doubt take some opportunity 
of visiting the works and judging for ourselves of the 
results that you have obtained. Meanwhile, we thank 
you for coming before us >—Well, I can only say again 
that we are very anxious that the river should be kept 
pure, and I think there is no reason at all why it should 
not be, as far as our industry is concerned, and I hope 
that if you send anyone to see the work that you will 
do it without sending any intimation whatever, so that 
you can see by a surprise visit. 








Mr. James H’ AnnaNnDALE, Mr. WiLL1AM LEonarpD Top and Mr. Arruur Law, called in; and Examined. 


29709. (Sir William Ramsay) (in the Chair.) You 
represent the Scottish Papermakers’ Association ?—(J/r. 
Annandale.) Yes. 


29710. Is it a large body ?—Well, it represents the 
whole of the papermakers of Scotland, about fifty or 
sixty; but at the same time our membership does not 
include the whole of them; they do not all belong to us, 
though they have belonged at various times, but some of 
them have found, of course, that they do not get much 
advantage from it and they have not attended regularly. 


29711. Are the papermakers of the Don and the Dee 
—are all the rivers represented ?—Well, they are not 
represented though they are generally at one with us in 
our deliberations. They correspond with us, but they 
do not pay anything to the funds of the Association. (Jr. 
Tod.) I think some of them are, I do not think the 
Piries’ are members. but I think some of the other manu- 
facturers up there are. (Mr. Annandale.) They are 
generally at one with us, but you may take anything we 
say; they are fairly at one with our ideas on the subject. 

29712. Is it a fair question to ask: For what does this 
Association exist ? not entirely for the rivers pollution 
«question ?—Oh, no, for all trade questions. 

29713. For all trade questions ?—All trade questions 
come before us. 

29714. Then to read from your notes: you think that 
the first principle to be positively asserted is that every 
manufacturer is bound to use all reasonable measures 
‘known to abate polluted discharge of either gaseous or 
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liquid impurity from his works. We are here dealing Wir. Toomes H, 
merely with liquid impurities ?—Yes. Annandale, 

29715. Then you think it would be difficult to fix a Mr. William 
standard at an early stage like this, because the known Leonard Tod 


means have to be collected and the effect of these cannot and 
; E > Mr. Arthur 
now even approximately be estimated. You must take tek 


local conditions into account, especially the state of the 
purity of the stream or otherwise above any mill. I 25 Oct., 1909 
presume you would also say the size of the river ought © —-— 
also to be taken into account into which your effluent 

is discharged ?—The general conditions. 





29716. There are so many variations in working, even 
in a given trade, that it would be unreasonable to fix at 
once a universal standard for that trade, though ulti- 
mately such a standard within moderate limits might be 
arrived. at. In papermaking the variation in the condi- 
tions of the different mills is very marked. Do you not 
think that some standard might be devised of a very 
elastic nature for the present, a low standard let us cali 
it, to which it would not be difficult for the various paper- 
makers to accommodate themselves with the object of 
ultimately, when better means of purification are dis- 
covered, raising the standard ?—Well, of course, if you 
use the standard to suit the worst polluting mill the other 
mills would very easily come up to that standard. For 
instance, I am just giving you an instance of one; the 
mills that use very, very coarse material, and, of course, 
that use very strong chemicals and cannot recover these 
chemicals at all, and in some cases that again can produce 
an immease deal of dirt, would naturally require to have 
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a very low standard, but taking myself, for instance, who 


make only the finest classes of papers from rags, we who. 


use little chemical and use high-class material, would 
very easily come within that standard or any standard 
of that kind. 


29717. Do you think that a standard when it is made 
should have regard to the nature of the effluent or the 
nature of the effluent taken into account along with the 
amount of the dilution of the effluent when it reaches 
the river ?—I think the proper standard would be the 
quantity of effluent and the virulence of it, calculating 
by the size of the works, taken by machines. Of course, 
for papermaking the size of a mill is regulated by the 
number of machines, or its out-turn perhaps, which is the 
fairest way, the out-turn per week, and then each class of 
mill would require to have its own particular standard, 
which would even then require to be more or less elastic, 
for you cannot define exactly the qualities a mill makes. 
Now, for instance, a class of mill like a rag mill, the old 
fashioned mill which makes the finest class of papers has 
quite a different effluent from the esparto mill which 
uses esparto, and has to reduce esparto from the vegetable 
state you understand, preparatory to making paper. 


29718. You next speak of the various methods for 
purifying trade effluents, your particular trade effluents, 
the recovery of the soda leys and the working of the 
boiling process to make this recovery of the fullest 
efficiency. You think that the soda leys ought to be 
evaporated and then incinerated ?—In cases where that 
can be done. 


29719. Can it not always be done ?—It cannot be 
done, for instance, in cases where the leys are very, very 
weak, because it becomes not only extravagant in the 
evaporation of these very weak solutions, but also you 
cannot recover owing to the want of vegetable matter 
to incinerate, to burn afterwards. 


29720. Then the complete exhaustion of the chloride 
of lime in order to extract the fullest quantity of chlorine 
and leave as thoroughly a spent lime as possible. Is it 
possible to exhaust the whole of the chlorine ?—Well, 
you can exhaust it to a very great degree, and, of course, 
with a very good plant and good arrangements it is 
economical to do so, so that it is no hardship to a paper- 
maker to be made to use his chlorine as far as he can 
from his chloride of lime. 


29721. I think we have seen a mill in which there was 
no effluent from the spent chlorine liquor which was 
used ?—Yes. I do not think there is really anything 
comes away from our mills except after having been 
used through our process, and, of course, the spent lime. 


29722. The spent lime; that is a solid product which 
can be carted away and stored ?—Carted away or else, 
as is very often done, used in the effluent in the settling 
ponds which are being used now, and it rather helps the 
other precipitation. , 


29723. Then you speak of (3) the precipitation of the 
solid matters of all waste waters by means of an improved 
system of settling or even simple filtration arrangements. 
Have you not considerable difficulty in disposing of your 
paper pulp that is too fine, that passes through the gauze ? 
—As a rule, of course, the gauze takes out the bulk. 
In our particular case we pass all our waters through 
what we call save alls, that is to say, revolving wire 
screens which take out the fibre pretty well, and then 
the rest is settled in the ponds pretty much by the other 
things we use, such as alum. We use a certain amount of 
alum in papermaking. That brings down the fibres very 
much in the settling ponds, and our water effluent in 
our case is very often as clear as that (Indicating water 
an a water bottle on the table)—though, of course, it is not 
as pure. (Mr. Tod.) The disposal of the solid matter 
is certainly a very serious question, because various 
things have been tried to get a use for it, but so far no 
use has been discovered. A number of years ago the 
Scotch Papermakers Association offered a prize through 
the Society of Chemical Industry for any commercial 
method of disposing of these waste products, and a large 
number of samples of these products were sent out, and 
we got several suggestions made but none of them were 
commercially possible. At present all the refuse has to 
be taken and carted and laid down on waste land, and it 
is a serious question because in my own mill, which is 
just a small mill, the amount of the refuse, the precipi- 
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tation of the solid matter from the machines, the bleach 
lime and the carbonate of lime, from recausticising the 
recovered soda, these three together amount in my case 
to something like 3,500 cubic yards per annum. 

29724. Practically about that number of tons ?—Yes, 
well we put it down on waste land. It means, roughly 
speaking, 30 inches of a heap per acre in a year. 


29725. That is a very large quantity ?—That is a 
very large quantity, Sir, and that is undoubtedly a very 
serious matter for papermakers, those whose ground is 
limited. 


29726. I suppose the savealls catch a great deal of 
the fibre ?—Oh, yes they do. 


29727. They are not universally used, however, are 
they ?—No, not in all cases. They have advantages, 
but they have also disadvantages, because they catch 
fibre and they also catch dirt and one gets a lot of dirt 
in them. We made some tests from one of those save- 


alls, and I think, speaking from memory, there was 


something like 120 grains to 1 gallon of solid matter 
in the water running into this saveall, and something 
like 90 grains per gallon were taken out and used over 
again. 

29728. Then in the subsequent purification process 
you spoke of alum I think. Mr. Annandale spoke of the 
use of alum; is that added in excess or is it part of the 
process of papermaking ?—It is part of the process of 
papermaking. (Mr. Annandale.) It is part of the process 
of papermaking. 

29729. It happens to be .there ?—It happens to be 
there. 


29730. Is anything done to precipitate it in the septic 
tanks ?—(Mr. Tod.) It is a solution; it is used, if E 
may state, mainly for the size. The size is made ofa 
solution of resin and this is precipitated in the fibres of 
the pulp by alum or alumina. 


29731. Which must be in excess ?—Which must be in 
excess. 


29732. Also this sulphate of alumina helps to fix the 
colouring matter in the paper?—This goes from the 
machines to the settling pond and we found that some 
times, if the water was specially turbid, a little extra 
alum added to it helped it to settle. 


29733. But you do not do anything to precipitate the 
alum in the shape of any lime or alkali so as to make 
the alum come down ?—No. (Mr. Annandale.) But 
you see there is a certain quantity of lime and a certain 
quantity of soda in our waters, the effluent. 


29734. Which ?—It is the mixture of these chemicals 
which has a very rapid precipitating effect, and that is 
why we get our water sometimes so remarkably pure. 
(Mr. Tod.) And the slight acidity from the alum also 
helps to neutralize any traces of soda there may be and 
give a comparatively neutral effluent. 


29735. Then you speak, lastly, of the carting away 
of solid refuses, as ashes and limes, used in recovery, etc. 
There should be an authority to assist for the provision 
of sites on which to deposit such refuses. That is alto- 
gether a new point is it not ? Of course, very often a 
paper work has not ground enough to spare. It is not 
possible to buy enough ground in the neighbourhood ?— 
Sometimes. Sometimes it is not. (Mr. Annandale.) Of 
course, in cases where it is possible, where there is waste 
land or old quarries to fill up, it is very convenient if 
you could get power to do that. 


24736. It is no use as a manure, I suppose ?—It is 
no use as a manure. 


29737. There is another point which you have men- 
tioned, and that is the colour of the water. If you are 
making white paper there is no colour in the effluents >— 
(Mr. Tod.) No, practically not, but even in the case of 
white paper, a paper like this (Exhibiting sheet of white 
paper) there is a certain amount of colouring matter 
used, but it is so slight as not to affect the colour of the 
water. (Mr. Annandale.) And even in making coloured 
papers there is much destroyed by the waste bleach. Of 
course, we cannot exhaust the bleach entirely in our 
fibre ; some goes away in the effluent. 


29738. We have seen on our visits very coloured 
effluents run away—dark green, blue, and red ?—(Mr. 
Tod.) In mills that make coloured papers. 
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29739. That is a serious business ?—Well, it is practi- 
cally impossible to avoid that entirely; it is quite 
reasonable to consider or call this an innocuous dis- 


colouration which, I think, is an expression used in one 
of the Pollution Bills, 


29747. May I ask whether, in the rag mills,no attempt My. James H 
is made to recover the soda; are the liquors so weak? Annandale. 
—The liquors are exceedinlgy weak, and they are just Mr. William 
simply settled and then run in with the rest of our Leonard Tod 


effluent. Mr. mi rthui 
; . * y iy 
29740. I do not suppose colouring matter per se is 29748. And the alkalinity of that soda is neutralised Law. 


any particular harm, because there is so very little of 
it ?—There is so very little of it, and it is almost entirely 
aniline nowadays. . 


29741. And very small quantities at that ?—And very 
small quantities at that. (Mr. Annandale.) And very 
small quantities. 


29742. Do you think that the state of affairs in the 
North Esk river is satisfactory at present ?—(Mr. Tod.) 
I think on the North Esk we have probably got purifica- 
tion carried further than anywhere else in the country. 


29743. There is: a question arises in connection with 
that: Is there anything in the shape of an authority to 
look after the purity of the rivers in that part 2—Well, 
Mr. Annandale can speak of that more. (Mr. Annandale.) 
At present the Duke of Buccleuch and other riparian 
proprietors—perhaps you know all about that action— 
_we have passed through various agreements with the 
Duke’s agents in regard to the examination of the river. 
The last examination took place with Dr. Stevenson 
Macadam, and we practically worked to his hand under 
an inspector who reported to him regularly. There 
was some dispute arose about the continuation of the 
thing, and it has now fallen into abeyance, but at the 
same time, under, the Duke’s supervision, there is stil] 
an inspector who from time to time visits the mills, 
_ but there is no real organised inspection now going on 
more than this man who generally looks after our keeping 
up our present plants. 


29744. Then the only inducement to the purification 
ef the stream from the paper makers point of view is 
the threat of an action in the Court of Session. I suppose 
from the riparian owners ?—That is the position of 
matters. (Mr. Tod.) Well, there was that on the Esk 
some fifty years ago, and it went against the papermakers, 
and, a3 Mr. Annandale points out, we have ever since 
then been working under agreements until the last one. 


29745. There are no present difficulties >—There are 
mo present difficulties ; we are all keeping up our arrange- 
ments, and we consider it is only right that we should 
doso. (Mr. Annandale.) The last Report of Dr. Steven- 
son Macadam which was given both to us and to the Duke’s 
and other riparian propretors’ representatives was to 
the effect that the papermakers had done on the stream 
all that was reaSonable and proper: and that they had 
really satisfied him that they were giving a very pure 
effluent, and that the present principal amount of pollu- 
tion that was in the river was dependent upon mines 
and sewages, so that we were practically exonerated 
by Dr. Stevenson Macadam of being what you would 
call the grave polluters. That we will be polluters goes 
without saying as long as the mills last. 


29746. But do you think that this system is preferable 
to what the Commission have already recommended, 
that there should be Rivers Boards all over the country 
who should concern themselves with the purity of the 
rivers, instead of being compelled as it were to keep your 
effluent pure by the possibility of an action with the 
riparian owners or by agreement with the Rivers Board, 
Once the matter could be put under the control of the 
Rivers Board its business would be to see that the river 
was not polluted, not only by trade effluents, but in every 
other way—domestic sewage ?—That is the proper way 
to look at it. We suggest a Rivers Board, and that 
Rivers Board could look after distinctly every kind of 
pollution. (Mr. Tod.) We certainly think that would 
be better than any private legal action or arrangement. 
(Mr. Annandale.) 1 think that the whole of the manu- 
facturers in any stream would always welcome anything 
of that sort in which they were all included, and that has 
‘been a great grievance with us on the Esk that while we 
were doing our very best there was no effort made by the 
prosecuting parties to purify either, their own mines or 
the sewage that their own villages were making, and 
naturally, of course, they are put into a very difficult 
position, when their own inspector—really he was their 
own inspector—Dr. Stevenson Macadam, pronounced that 
we were not guilty to the extent that their own villagers 
and tenants were. 
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by the alum that is used ?—To a certain extent the fact 


of the matter is, so very weak is it that if you leave it 25 Oct., 1909. 


lying long enough to allow fermentation to take place, 
the fermentation destroys the alkalinity and makes it 
neutral. 


29749. It is very slightly alkaline ?—It is very slightly. 


29750. A further remark in your proof deals with the 
general law, I think, not merely in Scotland, but in 
England also, namely, that the manufacturer is bound to 
restore the water he uses from a river or stream un 
diminished in quantity and unimpaired’ in quality from 
which he takes it. Well, that, of course, is interpreted 
rather liberally ; it is often done there ; it is so ?—Yes. 


29751. I see you make rather an unusual suggestion ; 
you think when there is a large flood it ought to be 
allowable to wash out accumulated discharges, to allow 
them to go ?—I think distinctly with the less virulent 
discharges it would be a very good thing, in fact, with the 
river coming down in flood there is no discharge that 
could do any harm to anyone either on the banks or to 
fish on the stream. 


29752. But you state here that accumulated sediments 
should be washed in ?—Yes. 


29753. You would not include under that, for example, 
spent lime, would you ?—I do not think spent lime would 
do the slightest harm. 


29754. It would deposit in the bed of the river ?—Not 
in a full flood. 


29755. Well, somewhere it would ; it would deposit in 
the estuary ?—It would deposit in the estuary undoubtedly 
but it would not do any harm in the estuary, not the 
slightest ; it is so exhausted, you know. 


29756. Yes, but there is such a very large quantity of 
it; would it not silt the river up ?—What I am alluding 
to is, what is deposited in the ponds. All the lime which 
has been described by Mr. Tod just now is already carted 
away; that is never used in that way at all. 


29757. It is what would be deposited in the ponds ?— 
It is what is in our settling ponds for the deposit of the 
mill effluent not for the spent lime that he refers to. 
(Mr. Tod.) Of course, the spent lime from the causticising ; 
certainly we would not think of putting that in. (Mr. 
Annandale.) No one would think of putting that in. (Mr. 
Tod.) But simply washing out the settling ponds ; if that 
could be done when there is a floud it would undoubtedly 
tend towards getting a better normal result, because they 
are very difficult to drain when they have lain for some 
time. (Mr. Annandale.) That very, very fine sediment ; 
it is, of course, the very, very finest sediment I allude to, 


29758. It is very difficult to settle ?—It is very difficult 
to settle and very difficult to get rid of after settling ; 
it will not drain dry; it is such a very fine mud it will 
not part with its water. It is with the view of getting 
that away in times of flood; it would keep our ponds 
so very much purer. Aiter lying long it ferments and 
rises to the surface, and therefore causes pollution ; 
in fact it destroys even the action of our ponds. (Mr. 
Tod.) I do not know if the Commissioners have seen a 
paper mill. 


29759. We have seen several; we have seen several 
of those ponds, but I do not remember noticing that 
fact you speak of, the aerobic fermentation of the pond >— 
Well, you would hardly see that because it would probably 
be covered with water, but when they are drying, well, 


_ they are rotting. 


29760. The size, I suppose, is the cause of that 
very largely ?—And the starch. (Mr. Tod.) And the 
starch, the vegetable matter. The ponds are generally 
in several compartments. The first compartment has 
to be emptied every week or ten days. With that there 
is no trouble; that settles easily because it is the heaviest 
and most open matter which is in it. In the latter com- 
partments it is much finer and sticks so closely together 
that it is very difficult to drain it. Perhaps it has lain 
three or four months sometimes much longer without 
the ponds being emptied. Well it smells a little, but the 
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quantity of that compared with the flow of the Esk even, 
which is a small river, is very small. The whole of the 
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29761. A very small fraction ?—Yes, it would not be 
nearly 1 per cent. ; it would never be over. 

29762. (Colonel Harding.) Upon this point may I ask 
what is the utility of settling this fine matter at all if 
you suggest that it should afterwards be sent to the 
river ?—(Mr. Annandale.) To keep up the normal 
purity of the river. (Mr. Tod.) If we allowed it to 
run into the river constantly it would be very polluting ; 
it would make our rivers very turbid. As it is we collect 
that in the ponds and the effluent is not absolutely clear, 
but it is very nearly so. At present all that solid matter 
is laid down in these heaps, but I think, if at the time 
of high flood, when it would make no difference, when 
it would never be seen in the river, we were allowed to 
wash these ponds out, we would get better settling at 
times of low normal water; therefore a purer average 
effluent. 


29763. So that what you would so settle out would 
not be kept out of the river, but would be sent into the 
river at certain times ?—A small part of it, at certain 
times when it would do no harm. 


29764. That is just the point, is it not, whether it would 
or would not do harm, because the greatest objection 
has been made in some districts to the sludging out of 
reservoirs merely for holding up the water for the purpose 
of the mill, and these have at times been sludged out 
and very great objection has been found to that course. 
Could not the sludge be run out upon lagoons and dried 
or otherwise ?—It is run out at present; there is none 
of it put into the Esk at present; it is run down out of 
these ponds on to ash filters and allowed to drain, and then 
carted away to this heap. That forms part of this 3,500 
cubic yards that I spoke of. 


29765. That seems a much more satisfactory way of 
dealing with it than sending it to the river again, after 
you have settled it ?>—Well, we merely suggest this. 
(Mr. Annandale.) It would help the purification of 
the stream. (Mr. Tod.) We think it would help the 
normal purification. 


29766. (Chairman.) It is an alternative method in 
point of fact. Do you not think this sludge would ulti- 
mately settle in the bed of the stream ?—(Mr. Annandale.) 
Never; never under a flood. I think this is a question 
very much for the Commission to satisfy themselves 
upon by observation. We make a statement, but at the 
same time I would really strongly support that it should 
be closely checked by observation. 


29767. You think it is an experiment worth trying ?— 
We think it is an experiment worth trying. 


29768. Then, you recommend that a council should 
be formed in each river discrict, that is to say a Water- 
shed Board. You would call it the River Watershed 
Board ?—Quite so. 


29769. Which is not dependent upon each county, 
but is connected with the river itself and with the tribu- 
taries, the river watershed ?—Yes. 


29770. That we have already recommended, but we 
have suggested that such Watershed Boards which do 
exist should be subservient to a Central Board in Lon- 
don ?—Certainly. 


29771. Which could see that they do their work and 
help them, if possible, by advice in difficult cases; that 
is very much our recommendation ; do you agree ?—Yes ; 
perfectly right ; there should be a Central Board. 


29772. In dealing with your own refuse, would it be 
possible, in many cases, I do not know whether in yours, 
that two effluents should be brought together and treated 
in the sewers and treated along with the domestic sew- 
age ?—In certain cases it might do, but the mills are so 
widely distributed. 


29773. They are not in towns ?—They are not in 
towns, paper mills are generally in the country. But I 
believe it would be a good thing for the sewages to be 
mixed up with some manufacturing refuse, because 
there is sometimes a little excess of chlorine or alum which 
would always help. 


29774. Oh, it does help, it is all of advantage. Is it 
possible that your Papers Makers’ Association, as a whole, 
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could offer rewards or prizes for the discovery of a pro- 
cess for satisfactorily dealing with any special kind of 
pollution ?—Oh yes. yt 

29775. That could be done ?—That has been done. 
(Mr. Tod.) That has been done ; I mentioned that. 


29776. But without any particular effect ?—Various 
suggestions were made but none of these were found. 
commercially possible. 


29777. I made a suggestion of the kind myself, but 
again it does not appear to commend itself. It might 
in some cases. It is causticising the recovered soda 
by means of iron instead of lime, in which case you would. 
avoid any sludge from that particular process ?—Well. 
I have heard that spoken of, but I believe it was tried. 
somewhere and not found successful. 


29778. It is very successful in Brunner, Mond & Co.’s. 
works for making caustic soda, but whether it would 
work in your particular case I do not know. You would 
get rid of that particular kind of waste, the amount of 
carbonate of lime you get in causticising soda ?—It is 
about half the whole. 


29779. It would be worth while inquiring into that, 
but that is a question that ought to be investigated by 
itself ?—(Mr. Annandale.) I should suggest a note to be- 
issued. We suggest further on, if you notice, that there 
should be one mill taken in hand by the Commission,. 
so to speak, and these things thoroughly tried and tested- 
I think if anything of the sort would be of advantage 
to us commercially, or in getting rid of our pollution, 
we would be all willing to accept a little tax to pay the 
expenses of any of these experiments. 


29780. Quite. Then there are several cases which’ 
would press rather hardly on you, would they not ? 
For instance, in your district there is only one mill that 
makes its own wood-pulp, and produces sulphite liquors. 
The sulphite liquors concern the proprietor of that par- 
ticular mill, and would not concern any other paper 
maker ; in that case the mill owner should be obliged to 
work out his own salvation, do you not think ?—Yes, k 
think in some of those special cases it would make some 
little difficulty. (Mr. Tod.) He would be rated at a 
higher rate. 


29781. No doubt he would ?—He would be rated. 
proportionately. 


29782. (Mr. Stafford.) Is the North Esk a salmom 
river ?—(Mr. Annandale.) No. 


29783. No question of fish arises ?—Well, there is. 
sea-trout fishing down near Musselburgh. After it has. 
been joined with the South Esk there is very good sea- 
trout fishing at the estuary, and up above the estuary 
for two miles, but it originally was a river which salmon. 
went up. For instance I heard my father say that there 
was plenty of salmon in the river in the beginning of the- 
last century. 


29784. Is there any fishing village to interfere with, 
or cause a pollution of the stream ?—No, nothing of that 
sort except a club down about Musselburgh that used. 
to make a little noise. In fact it is comparatively lately 
that this little club has been formed for fishing the lower: 
reach of the Esk, since in fact the river has been so much. 
purified. 


29785. When you speak of inspectors I presume you 
refer to the Sanitary Authority ?—We have had no 
trouble with the Sanitary Authorities ourselves; all 
our trouble has come from this action of the Duke of 
Buccleuch and other riparian proprietors. The Duke of 
Buccleuch, of course, has got the town of Dalkeith on his. 
property. It drains at present right into the Esk. Alb 
up the upper reaches of the river is polluted by other 
villages. Pennycuik runs all its sewage into the Esk ;. 
Rosslyn, Lasswade and Loanhead, and then you have got 
Dalkeith, all discharge their sewages now into the Esk. 
It is a very healthy district, owing very much I think to 
the discharge of the paper mills neutralising the sewage, 
but in case of a flood just now the discharge of accumu- 
lated sewage is most marked, and in the summer time if 
we have a long drought the smell is very bad; the water 
smells very badly of sewage. 

29786. (Chairman.) Does it interfere with the water 


that you use for paper-making purposes ?—Oh, our 
water for paper-making purposes is generally taken 
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from purer sources, from tributaries or from artesian 
wells. 


29787. Not all from the river ?—Not generally from 
the river. We can use some of the river water for certain 
purposes ; for instance we use it for our boilers, filtering 
it first, and it does fairly well, but there is a great deal 
of sludge in it. 


29798. But it is not prohibitive ?—In the meantime it Mr.James H. 
is not prohibitive because the paper trade, as a rule, has Annandale, 
been a very fairly successful trade. It is not a trade in Mr. William 
which you make vast fortunes, but it is a very regular Leonard Tod 
trade as a rule and the profits are much more regular than jy, aoe 
they are in other branches. It is not so affected by “Zaw, 
speculation. For instance the yarn trade affects all the 
manufacturers of yarn goods very strongly and mines are 25 Oct., 1909. 





29788. (Mr. Stafford.) Do I understand that no diffi- 
culty has arisen with the Sanitary Authority in connection 
with the pollution of the Esk ?7—No, we have never 
had any trouble. (Mr. Tod.) No, I have never had 
any trouble. (Mr. Annandale.) The question has never 
been raised. (Mr. Tod.) The question has never been 
raised by the Sanitary Authorities. Of course we have 
had the Inspector appointed by the riparian proprietors. 


29789. By the riparian proprietors ?—By the riparian 
proprietors who brought this action. He was appointed 
by the proprietors, and the mills have been working under 
his supervision. He, or his assistant, could come into 
the mill at any hour, day or night, and if he made a sug- 
gestion we had to carry it out. But that is the only 
inspection that we have had, a mutual arrangement 
between the proprietors and the mills. 


* 29790. With the idea of keeping the river clean ?— 
With the idea of keeping the river as clean as we could 
possibly get it. (Mr. Annandale.) I may tell you there 
have been attempts made among the villages to purify 
the sewage. Both at Pennycuik and Loanhead. I 
do not know whether it has been done at Rosslyn, but 
there have been some small attempts made. I do not 
know that it has been done very regularly. In the case 
of this Commission bringing forward rules and regulations 
it would improve the river very much for all concerned. 


29791. Have you spent much money upon your 
system ?—It is incalculable the amount of money spent 
on the Esk. I do not suppose the amount of money, 
spent first and last on the Esk, can be under £150,000. 


29792. The capital sum ?—The capital sum. The 
annual expenses I can give you, I think. I have here a 
little note. I thought, in case we were asked these ques- 
tions, I would bring out a note. As far as we can make 
out in our small mill alone, as it stands just now, and for 
various experimental plants you can multiply it by 3 or 
4, the expense in 1902 runs to about £2,000 for the actual 
plant at present existing, and we are very small indeed 
for it is a very pure effluent; we make very little pollu- 
tion compared to other mills, and the annual expense to 
us runs to about £292 per annum. 


29793. How many other manufacturers of paper are 
there on the Esk ?—Well, of course, we are one of the 
smallest manufacturers on the Esk ; we make particularly 
good paper. (Mr. Tod). There are six mills and fifteen 
machines. (Mr. Annandale). On the upper reaches of the 
North Esk there are fifteen paper machines, 


29794. Are they all spending money ?—They are all 
spending money, sometimes really in much larger propor- 
tion. For instance, in the case of Mr. Tod he can tell you 
better. (Mr. Tod.) I cannot say exactly. (Mr. Annan- 
dale.) I do not think it is possible to estimate what it 
-would cost. Take for instance the pollution case itself, 
that. cost £30,000, that has been spent against pollution 
on the river. Then there have been all kinds of experi- 
ments tried, not only by the paper makers, but for recovery 
processes. .Some people came forward and offered to 
put down plant, if they were allowed half the profit and 
they were very unsuccessful most of them and the amount 
that was spent on experiments there was something 
enormous, I am sure £150,000 altogether. 


29795. Within what period ?—Well, you may take it 
fifty years. Yes, it is nearly fifty years since the question 
was raised on the Esk. (Mr. Tod.) To put in the plant as 
we have it now, which is really very successful, to prevent 
pollution, would cost I think for a moderate sized mill 
£10,000 to £12,000. 


29796. Is the paper trade, may I ask, at the present 
time in a very flourishing condition or are you feeling the 
effects of competition ?—No; oh, we feel it very badly 
indeed. 

29797. Would you regard this as a very serious tax ?— 


A very serious tax, but it is one of those that we must 
‘submit to, although we do not like it. 


affected, of course, as you know, by so many different 
things—strikes—but paper has always been a very regular 
trade yielding a small, a comparatively small profit, but a 
very fair one up to this time. 


29799. In fixing standards very great caution would 
have to be taken so as not to handicap the trade ?— 
Certainly, I think that would be perfectly easily arranged. 
We have been perfectly frank in telling you what the 
position of matters is and the experience got on the 
Esk would help very largely of course in trying to get a 
standard of purity for the country. 


29800. What have you done in getting satisfactory 
effluents ?—We have been very very strongly dealt with 
and we have brought the very best experience we could get 
in the country to bear upon it and the results are acknow- 
ledged by the other side, by the riparian proprietors ; they 
acknowledge they are very good. The Esk is still a, very 
badly polluted river. 


_ 29801. But there is another side ?—I am talking of the 
riparian proprietors who are against us. 


29802. Are they protesting still or are they satisfied ?— 
No there has not been any protest lately because, as I 
explained to you, their own inspector, approved by 
themselves, Dr. Stevenson Macadam declared that most 
of the pollution of the Esk proceeded from sewage and the 
mines and not from paper making processes. 


29803. I take it there has been some difficulty with the 
riparian proprietors from time to time ?—Of course, we 
have been fighting them for the last fifty years. (Mr. 
Tod). We fought them fifty years ago and we have been 
working ever since under the supervision of a man of skill 
—that is what he was called ; aman of skill—appointed. 
mutually by them and the paper makers. 


29804. There is no fight at present >—(Mr. Annandale). 
None whatever. 


29805. They are satisfied now you have got to a certain 
standard which is satisfactory ?—I think they are satisfied 
we have done as well as we could, and I think they are 
satisfied now that if they were doing any more they would 
require to bring in—and we have asked them to bring in, 
that we would support even—a measure that would bring 
in the sewage and the mines as well. But they are 
frightened to attack mine-owners and they have had some 
little correspondence as to the sewage of the different 
villages, but nothing has come of it. I may tell you we 
were very glad indeed of this opportunity of giving 
evidence, because we think this Commission is a most 
valuable thing for the whole country and would be the 
best protection that really a reasonable manufacturer 
could have, that rivers should be dealt with as a whole 
not that individual manufacturers should be attacked 
by private interests. 


29806. (Chairman.) You have given us a statement of 
what you think the general expenditure on attempts to put. 
up purification plant, but that does not include annual 
upkeep does it >—(Mr. Tod). No. 


29807. Is that very considerable too ?—The upkeep of 
the incinerator for incinerating the soda liquor is very 
heavy. 


29808. But surely you make a profit out of that ?—Oh, 
undoubtedly we make a profit out of the soda and in the 
esparto mill the profit made from the recovery of the soda 
will pay for the whole of the expense for avoiding pollution, 
but on the other hand, if we had only to evaporate the 
strongest of our liquor and could run the weaker solution © 
into the river, then we would make a very much larger 
profit, but on the Esk and in our own mill, even the. 
washings of the floor, of all the floors, where the boiled 
esparto is, have to be run into tanks and evaporated and 
the esparto, after being boiled, is steeped in four different 
waters and every drop of:them is afterwards evaporated. 


29809. It is a very heavy expense ?—Of course that is a 
very heavy expense. Although the soda recovery process 
on the whole is remunerative it would be very much more 
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so if we could only evaporate the strong liquor and run 
away the weak. The recovery plant, the incinerating 
part of it, is very expensive to keep up; it only lasts on an 
average about three years ; at least it has all to be relaid 
with fire-brick every two or three years and so the up-keep 
is very heavy in that case. 


29810. (Colonel Harding). I would just like to ask 
another question; your Association is, without doubt, 
acquainted with the circumstances under which the paper 
trade is carried on abroad ?>—(Mr. Annandale). To some 
extent. 


29811. Are you able to give us any information as to how 
far any pressure has been brought at this time against 
foreign paper makers for the purification of their efflu- 
ents ?>—I never heard of any measures being used at all 
abroad for the purification of the rivers. Their rivers are 
generally much larger than ours, you do not see the pollu- 
tion, but I never heard of any measures being used by 
paper makers abroad ; I have no experience of it. 


29812. (Chairman.) There is a movement in Germany 
for the prevention of the pollution of their rivers; I 
thought you might know the conditions under which 
paper-makers are working ?—(Mr. Tod.) No, I am not 
aware, and I do not think it has been discussed by our 
Association. 


29813. Of course, if there are no steps taken abroad 
to tax the manufacturers to prevent the pollution of 
rivers, it gives them an advantage over you ?—(Mr. 
Annandale.) Oh, it does. As I pointed out it is costing 
us £300 a year, independent of interest on capital, to 
keep our remedial measures going, and we get no return 
from it; we cannot recover. (Mr. Tod.) I may say with 
regard to foreign mills that esparto is not used at all in 
foreign countries for paper making; only wood pulp or 
some pulp or rags, and as a rule a paper-maker does not 
produce his own wood pulp, he buys it from a wood 
pulp-maker, and where you have wood pulp to deal with 
you have not nearly so many chemicals, and therefore 
not nearly the same difficulty in disposing of the effluents. 


29814. We are very much obliged to you for giving us 
this opportunity of hearing what you have to say; no 
doubt it will be very useful to us in making our Report ? 
—(IMr. Annandale.) You are very welcome; if anything 


can be done in any way. 
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Cory oF LETTER SUBSEQUENTLY RECEIVED 
FROM Mr. W. L. Top. 
Springfield Paper Mills, 
Polton, Midlothian, N.B. 
November 4th, 1909. 
DEAR Sir WILLIAM RAMSAY, : 

On going over the proof of evidence given before the 
Sewage Commission last week, I am afraid we failed to 
make one point quite clear to the Commissioners. If our 
suggestion regarding flushing of settling ponds in time of 
flood were carried out, only a very small percentage of the 
solid matter deposited in the settling ponds would be 
returned to the river, not more than 4 or 5 per cent. at the 
outside. To show how this comes about I will explain 
fully the working of the ponds at our Mill here. 

These ponds are divided into six compartments. The 
whole of the effluent running into the first compartment, 
overflowing from there into the second, from the second 
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to the third and so on. Between 85 and 90 per cent. of 
the solid matter deposits in the first compartment, and 
10 to 12 per cent. in the second, only about 3 or 4 per cent. 
passing to the third and later compartments and settling 
there. 

The first compartment is emptied on to an ash filter 
bed every week or ten days, this drains easily and in 
four or five days is sufficiently dry to be lifted and taken 
to the refuse heap. The second compartment is emptied 
about once in three to four months also on to an ash filter 
bed, but this takes much longer to drain, often a month 
to six weeks, as the solid matter is so fine that the water 
cannot pass through it readily. Later compartments are 
only emptied at long intervals, from two up to as much 
as five years, and it is almost impossible to get them to 
drain at all owing to the sediment being so very fine. 

If a system of flushing out ponds during floods were 
permitted, it would really not be worth while flushing 
out more than the four later compartments which contain, 
as I have said, only 3 or 4 per cent. of the total solid 
(see P.S.), and it would be a waste of labour to do this 
oftener than once a year. In this time the amount of 
solid matter deposited at the bottom would be very small, 
not more than 6 inches on the average over the four 
ponds. These four ponds have a capacity of approxi- 
mately 14,000 cubic feet, the greater part of which after 
a year’s running would be comparatively pure water, the 
percentage of actual dry solid matter being probably under 
10 per cent. 

With an 18-inch pipe, these ponds could be washed out 
into the river in about two hours. The Esk passing our 
mills when in fairly high flood is from 30 to 40 feet wide, 
about 6 feet deep, and flows with a velocity of 6 to 8 miles 
an hour. The 14,000 cubic feet from the ponds running 
into the river in two hours would therefore, I calculate, be 
distributed over fully 14,000,000 cubic feet of river water, 
which is 1 in 1,000, or if the solid matter is alone taken 
into account, then it would be a mixture in the river of 
1 in 10,000, and I think that the Commissioners will agree 
that such an admixture could not have any appreciable 
effect on the river. Of course, regulations would have 
to be made regarding any such flushing arrangements, 
more particularly as to the height of the river before it 
was permissible. 

I am sending you a bottle showing you an average 
sampie of our effluent as it runs into the river. This may 
be of interest to the Commissioners, and I am also sending 
you two or three of the quarterly reports by Dr. Stevenson 
Macadam, the Inspector appointed under the agreement 
between the riparian proprietors and the paper makers 
which we mentioned in our evidence, as these also will 
probably be of interest to the Commissioners. I shall be 
glad to have these back at your convenience. 

I have shown this letter to Mr. Annandale and he fully 
agrees with all that I have said. He has also sent over a 
sample of his effluent so that the Commissioners may see 
what two different mills on the Esk have been able to do 
in avoiding pollution. 

Yours faithfully, 
(Signed) W. L. Top. 


P.S.—Even if all six ponds were emptied into the river 
during a flood, and the first and second compartments 
happened at the moment to be absolutely full, the amount of 
solid matter which would pass into the river would only 
be about 8 per cent. of the annual production. 


The Rt. Hon. The Earl of IppzusieiaH (in the Chair.) 


Mr. H. A. D. WarueEn, Director of Messrs. Alex. Pirie & Sons, Ltd., Paper Manufacturers, Bucksburn, 
Aberdeenshire, called in; and Examined. 


29815. (Chairman.) You come before us representing 
Messrs. Alex. Pirie & Sons, Ltd. ?—Yes, my Lord. ~ 


29816. Who have made paper on the River Don for 
over 100 years ?—Yes. 


29817. And paper of a high grade ?—Yes, my Lord. 


29818. Then perhaps Colonel Harding would be so good 
as to undertake the Examination-in-Chief. 


29819. (Colonel Harding.) Would you please indicate 
to us what are the chief sources of pollution from your 


works ?—By that question you mean any kind of pol- 
lution ? 


29820. Yes, what is the nature generally ? If for any 
reason you do not wish to enter into details, just give us 
generally an idea of what is the nature of the polluting 
processes ?—The dusting of esparto and rags; lime 
refuse from the treatment of carbonate of soda to make 
it caustic; alkaline waste liquor from the esparto and 
boiling in caustic soda; lime waste from the manufacture 
of bleach liquor, and waste from the general machines, 
That is supposing all that was put into the effluent. All 
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of that is not put into the effluent ; I do not mean to say 
that that is all put into our effluent. 


29821. These are polluting sources that do not neces- 
sarily reach the river ?—No. 


29822. Would you in your own words and generally 
indicate to us how you, as far as possible, reduce the 
danger of pollution to the stream which passes your 
works ?—Yes, Sir. 


29823. You eliminate certain matters altogether 7— 
Altogether. 


29824. And you treat others ?—Exactly so. 


29825. Will you just explain to us exactly what you 
do ?—No dusting of esparto or rags goes into the river at 
all; that is all caught and dealt with, either sold or burnt. 
No refuse from the manufacture of soda or from the 
‘ bleach powder goes into the river. The whole of that 
is removed bodily and placed on land some distance trom 
the works. As regards alkaline waste liquors, we recover 
about 70 to 75 per cent. of the soda used in the works. 
Is it necessary for me to describe how it is recovered, or 
will it be taken as understood that it is done in the ordinary 
way? 

29826. If you will quite briefly do so. The process 
we are already familiar with, but it is useful to have it 
down on our note.—Perhaps I might read out what I 
have said here ; it will simplify matters. 


29827. If you please.—When the esparto is boiled 
the liquor in which the boiling has taken place is sent 
down to a recovery plant and evaporated, the soda re- 
covered being again used. After the boiling liquor 
has been expelled, the boilers are refilled with fresh water ; 
this washing is also evaporated, the result being that 
we have recovered about 75 per cent. of our soda which 
we used. 


29828. That is a process which is remunerative ?—Yes, 
it pays to recover that. 

29829. You use it again ?7—We use it all over again. 
If that recovery were increased to any very large extent, it 
would become very expensive and troublesome. 


29830. Then what becomes of the part of it from which 
it does not pay to extract the soda ?—The washings are 
trickled into our effluent, and pass away in our effluent 
by degrees. 

29831. Do you take that part of the effluent and mix 
it with the effluents from other processes in your works, 
or do you deal with it separately ?—It all goes together ; 
it is all one; there is no separation. 

29832. Then what do you do; how do you deal with 
it ?—It goes into a tank, and then trickles into the effluent 
by degrees through a small pipe. 

29833. You mean this portion from the recovery of 
soda ?—The washings ? 

29834. The washings ?—I am speaking of the washings 
now. Are you asking about what is recovered ? 

29835. No, I am asking how you deal with the resi- 
duum.—Which is not recovered ? 

29836. And I understood you to say that it simply 
flows with other liquors from other processes into a tank ?— 
Into a tank. 

29837. Then how do you deal with the mixed liquor ?— 
Before it gets to the effluent it goes to a tank, and it 
trickles slowly into the effluent through that tank. 

29838. Is there any process in connection with that ?— 
None at all. 

29839. It is simply a tank to give a regular flow ?— 
The tank is used so that the waste liquor shall not come 
in suddenly with a rush. 


29840. To cause a regular flow ?7—Yes. 


29841. It flows into the general effluent ?—Into the 
general effluent. 


29842. How do you deal, if at all, with the general 
effluent ?—The general effluent is not dealt with at all, 
except in so far as as much as possible is recovered and 
used over again before getting to the effluent. All our 
processes are dealt with before reaching the effluent ; 
there is no treatment of the effluent after it becomes an 
effluent. The whole of the recovery is before it becomes 
an effluent. Take the machines; we have save-alls to 
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each machine, and as far as possible all the liquid from 
these machines is caught and used over again. It is never 
allowed to get into the effluent. We do not treat the 
effluent by itself separately. in a 


29843. You economise in all your various processes, 
as far as possible recovering material, using liquor over 
again and so forth, and in the end you have a certain 
effluent as a residuum, And I think you say you do not 
treat that effluent; that it flows into the river ?—That 
is right. 

29844. Now, what is the character of that effluent ? 


29845. (Sir William Ramsay). Is it turbid ?—It is 
turbid, yes. 

29846. (Colonel Harding). May I ask you this question ? 
I will leave you to answer it in such way as you think safe. 
What is generally the character of your effluent; is it 
turbid, is it loaded with suspended matter, is it alkaline 
or is it acid, or what is the special feature of it ?—Perhaps 
it will be sufficient if I say what would be found in the 
effluent and what the total amount of it is. May I put it 
in that way ? 


29847. Yes, it would be interesting for us to know what 
is the volume of the effluent, for instance, to begin with. 
The volume is a large one, is it not ?—The volume is a large 
one ; the minimum is 7,000 cubic feet a minute. 


29848. And I think you work that out to represent 
about 58,000,000 cubic feet a week ?—Yes, per working 
week. 


29849. Well, we may take it that the effluent is of very 
large volume ?—There is a very large volume of effluent, 
the minimum amounting to about 7,000 cubic feet a 
minute, and I may perhaps just say this, that the solid 
matter in the effluent is increased not more than 2 or 3 
per 100,000. In the water which passes through our 
works, the total solids are not increased by more than 
from 2 to 3 per 100,000 by weight. 


29850. Do you draw from the river for your supply ?— 
Direct, yes. 


29851. And I understand when you return it to the 
river, so far as suspended solids are concerned, the amount 
is not very largely increased ?—A very small increase. 


29852. You have the good fortune of a stream of very 
large volume passing your works ?—Very large indeed. 


29853. And although the volume of your effluent is in 
itself large, it is relatively small in comparison with that of 
the stream ?—Quite so. The total flow of the river over 
a period of about 18 months is attached: you will see 
sometimes the river is very large indeed; the number 
of days on which it is small is very few indeed. 


29854. Then you would probably claim, would you not 
that in a case like yours, where your effluent is very largely 
diluted, that you ought not to be called upon to purify to- 
an extent beyond what may be necessary to prevent- 
nuisance in the stream? Is that your view ?—That is. 
our view. 


29855. Would you tell us what you think ought to be 
done in regard to standards ? 


it would be well for this Commission or any of the super- 


vising authorities to suggest 2 standard applicable to your: 


trade, and applicable to every manufacturer in that trade, 


or do you think that the standard ought to be a variable - 
one, or do you think there ought not to be a standard at. 


all ?—I think there ought to be varying standards. 


29856. Variable in relation to what—to the circum-- 


stances of the manufacturer ?—In relation to the size of 


the river on which the mill is situated, the number of mills 


upon the river, the nature of the trade effluent, and how far~ 


the river is utilised for sewage purposes, as a general. 
conveyor of sewage. I mean it is possible that a smalb 
mill might be on a river which is largely. used in carrying 
sewage to the sea, if that were a pure stream it would 
be desirable to purify, but if that stream were used as a 
sewer it does no possible harm to the water at all. 


29857. Then your view is that the volume and condition 
of the stream itself ought to be taken into account ?—I 
think so. Let me put it in this way. On the river Don 
the amount of sewage which goes into that river is very 
considerable, and any pollution caused by a mill, a fine 


Do you think that in- 
connection with a particular trade, such as the paper trade, 
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paper mill, is insignificant compared with the amount of 
sewage that goes into the river. 


29858. And any authority which is looking after the 
pollution of the stream would put the same pressure 
upon authorities turning in sewage that it would on 
manufacturers turning in trade effluents, or should do so ? 
—I suppose that is the case. 


29859. Do you think the standard ought to be an 
elastic one in regard to the several manufacturers in a 
given trade; that one manufacturer may have facilities 
for purifying his effluent, while another may not? For 
instance, one may have abundant land, and another may 
have only just room to carry out his process.—That is 
a most important fact. 


29860. But would it be fair to all manufacturers in a 
given trade that the same standard should apply to them 
all ?—Well, I cannot help feeling that the circumstances 
of the case should be taken into consideration. For 
instance, if you have an effluent passing into a very 
large river, it could do no possible harm to that river, 
whereas the same effluent passing into a very small stream 
might injure that stream. 


29861. Then you think the more important point in 
regard to the elasticity of the standard is the volume 
and condition of the stream, rather than the special 
conditions of the manufacturer ?—I think it is, especially 
looking at it from a public point of view, the size of the 
stream and the number of mills upon the river, and more 
especially the nature of the trade effluent. If some of 
these possible sources of pollution in a mill like ours 
were to go into the river in small quantities it would do 
an infinite amount of damage. 


29862. Evidently if a standard of that kind were fixed, 
it must only be a provisional standard, because the 
circumstances may change with the development of the 
industry in a given neighbourhood ?—I think so. 


29863. That whereas you suggest it might be possible 
to allow a small effluent to pass into a river, it might 
not be allowable to let ten manufactories be erected 
alongside each other passing a similar quantity of 
effluent ?—Certainly; it might be quite right to allow 
one or two to pass an effluent into the river, whereas a 
hundred would certainly injure the river. 


29864. Then on the whole, the only matter which 
you think should affect a standard, if a standard were 
set up for each trade, is the condition of the stream 
itself ?—And the nature of the trade effluent, and also 
the nature of the treated effluent. 


29865. Then in the paper trade, for instance, does 
the character of the effluent vary very widely ? I sup- 
pose it does in certain common kinds of paper ?—Oh, 
very greatly ; it is very much worse in some than others. 
I know that many years ago a very large amount of 
pollution went on in many mills which never takes place 
now. I believe in. our own mill pollution took place 
twenty or thirty years ago which never takes place now. 


29866. Why ?—Because we have improved all our 
processes enormously. 


29867. Has that been due in any way to pressure 
from the outside riparian owners or Rivers Authorities ?— 
No, I think partly the desire of the Company to follow 
the law—to keep as close to the law as possible—and in 
certain cases it pays to do so. As regards recovery of 
soda, it pays to do so; as regards recovery of lime from 
manufacturers’ refuse it has been our desire to make the 
effluent such that nobody could attack us. 


29868.. Then you say in the paper trade it has generally 
paid not to waste materials ?—Not to waste soda, but 
it does not pay to prevent pollution so far as lime is con- 
cerned at all. 


29869. Now, would it, in your opinion, be practicable, 
not only in the paper trade but for any trade, to prescribe 
a simple standard which would, for instance, limit the 
suspended matter, and insist upon an effluent being 
neutral within certain limits ? Would that be practicable ; 
would it be fair to all manufacturers ?—It is a difficult 
question to answer. I can only speak for my own cate ; 
I do not know the circumstances of other paper manu- 
facturers. It would not be fair to answer for other 
people. 

.29870. Then I pass on. Suppose in your case that 
you had not a stream of considerable volume flowing 
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by you, but a comparatively small stream, would it be 
possible for you to carry out processes in connection with 
your effluent to purify it considerably beyond the point 
which is now reached ?—If the law made it necessary for | 
us to increase our purification very largely, it would 
entail very great expense. We are in a narrow hollow; 
we are very cramped for room. We recently had to 
increase our power; we recently had to put down electric 
plant because we had no room to put down boilers and 
engines in their proper place. We had to put up the 
buildings to one side. It would certainly enormously 
increase the expense of our works if we had to purify 
more than we do now. 


29871. It would be possible for you to lift it by pump- 
ing to a more suitable site in the neighbourhood, would 
it not ?—At very great expense. 


29872. Do you think that that expense would be pro- 
hibitive >—Well, probably. I might put it in this way, 
that the handicap of the British manufacturer now in 
every direction is so great, that. every additional load 
put on makes the weight more difficult to bear. 


29873. One appreciates that, but you see what I was 
wanting to get at was this. In your case you have the 
advantage of large dilution, and you claim that in view 
of that large dilution it is not. necessary for you to purify 
the effluents beyond the point at which you now turn 
them out ?—Yes. 


29874. But I am asking, in the case of a similar manu- 
facturer being placed in a position where there was 
comparatively small dilution by the stream, how far in 
your opinion it would be practicable for him to purify 
the effluent to a higher degree ?—If an effluent such as 
comes from our mill was on a very small stream, you 
ask whether it would be practicable to purify to a higher 
degree ? } 

29875. Practicable from a financial point of view ?—It 
would be possible, and if the stream were in a flat country 
the expense would not be so great. 


29876. You think it would be possible ?—It would be 
possible in # flat country, but in a narrow valley, with 
rising ground all round, it could not be done except at 
very great expense. 


29877. So it is quite possible that manufacturers may | 
be so placed that the insistence on a higher degree of 
purification might be ruinous ?—I believe there are certain 
cases in which, if very strict purification were insisted 
upon, it would mean the closing of the mill. I believe 
there are such cases existing. 


29878. You probably have a considerable acquaintance 
with foreign paper manufacturers, have you not ?—Not 
very great. 


29879. Do you happen to know, say in Germany, 
whether any pressure is put upon large paper mills to 
purify their effluents ?—I am afraid any evidence I may 
give is only by hearsay. I am told it varies very much 
in different parts of Germany. In some places there is 
practically no pressure. 


29880. And in others ?—In others a certain amount of 
pressure is exerted, but to what extent I am unable to 
say. 

29881. You are not able to say as to results ?—No, I 
am not able to say ; my information is only hearsay. 


29882. Have you anything to say to us in regard to 
alteration of the law as to preventing rivers pollution, 
which you think would be worthy of our attention ?—In 
our opinion, no alteration of the law is necessary. 

29883. Well, your circumstances are somewhat easy 
where you are placed, but there are cases where Rivers 
Boards and Local Authorities are bringing considerable 
pressure upon manufacturers, and I take it that your 
answer is that these things have not affected yourself or 
your firm so much, and you have not given them atten- _ 
tion >—We have not given them attention. The only 
thing I might say is this, with reference to the question 
you ask me; if any alteration were to take place at all, 
I do think it should be done in the direction of having 
different standards suitable to the circumstances of the 
case, and, if necessary, enforced by an outside authority 
altogether, who can judge fairly between the manufac- 
turer and the other people who are concerned. 

29884. Would you consider that an authority dealixg 
with a watershed, a Rivers Board, would be a suitable 


ROYAL COMMISSION ON SEWAGE DISPOSAL, 


authority ?—It depends entirely on how the Board is 
constituted. I can understand if a Board were constituted 
of landowners, who had no interest in the manufacturer, 
it would not be fair; or if the Board were composed of 
manufacturers it would not be fair, and the difficulty of 
course is to find an authority which is absolutely unbiassed. 


29885. Well, you have as an example the Rivers Boards 
of Lancashire and Yorkshire, and they deal with large 
areas, and are constituted by nominees from the County 
Authorities and from the County Boroughs, and you 
therefore have representatives there ranging over a variety 
of interests ?—I have no experience of the working of 
those Boards. 


29886. All you say to us is that in your opinion these 
matters should not be controlled by a mere local authority? 
—Certainly. 


29887. But that it should be an authority representative 
of a wider area ?—Certainly. 


29888. And of mixed interests ?—Mixed interests, 
certainly. It would not be right to lay the expenses of a. 
hoard on ratepayers unless really necessary. 


29889. (Sir William Ramsay). Might I just ask you a 
few questions about the method of disposal of your refuse. 
I suppose you recover a good deal by means of these gauze 
filters, this recovering plant ? You recover a good deal 
of the pulp ?—Yes. 


29890. And what chiefly runs through is the china clay 
I fancy, and the very finely divided pulp which cannot be 
retained ?—Yes, that is the case. 


29891. Does anything happen to it except settling ?— 
No. a 


29892. Do you precipitate in any way ?---No. 
29893. Not in the tanks ?—No. 


29894. How long does the liquor stay in the tanks 
before discharge ? Is it a continuous discharge ?—It is a 
‘continuous discharge. 


29895. It is admitted at the bottom and let out at- the 
top, or something of that kind ?—The liquor from the 
‘soda is let in at the top and goes out at the bottom, but 
the other effluents do not go into a tank at all. 


29896. Oh, you do not mix them all ?—No, only the 
soda goes into that tank. 


29897. And the others do not have any chance of 
settling ?—Except in a level cut below. There is a level 
canal between our works and the river about 400 yards 
long. ” 

29898. It has been suggested to us that by the addition 
of a little alumina, in fact there is alumina, is there not, 
connected with the sizing of the paper ?—There is; yes. 


29899. Would it not be an advantage to keep that 
alumina, and so carry down finely suspended matters ?— 
Precipitate the alumina ? 


29900. Precipitate the alumina. It will then carry 
down along with itself such finely suspended fibrous 
matters ?—By the addition of lime ? 


29901. By entanglement. We have been informed that 
that gives good results ?—You see, one of the troubles 
with effluents is the solid matter which is carried down 
which may deposit in the river, and if it contains size, 
that is to say decomposable animal matter, it will putrefy 
somewhere or another. Well, that would be very largely 
removed by some precipitation process such as I have 
suggested ?—I have no doubt it could. 


29903. And I suppose at very small expense. W ould it 
mean putting down more tanks ?—It would be very 
expensive for a mill situated such as the one I am speaking 


of. 


29904. Owing to want of room ?—Partly owing to want 
of room. The system of purification in a mill like this 
has been to recover and purify every petty effluent before 
it ever reaches the main effluent. It would be most 
difficult, and almost impossible to combine all our petty 
effluents into one for treatment. 


29905. You could not lead all your petty effluents into 
one tank ?—Into one tank ? Jt would be an enormous 
expense. The works cover a very large area, and all these 
petty effluents have different means of access to the main 
effluent, which is a large body of fresh water practically. 
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29906. Then how do you dispose of the lime which is the 
refuse after causticising your soda ?—This is a small 
effluent, treated separately, it goes to settling tanks. There 
it settles, and the liquor is pumped back and used over 
again, and the lime is put upon carts, and carted away 
about three quarters of a mile. 


29907. Do you require to cart it so far ?—Yes; at the 
present moment the carting away of our waste costs a very 
large sum of money, probably several hundreds of pounds 
a year. 


29908. And then the refuse of the bleaching material 
and bleaching powder ?—That is treated in exactly the 
same way. This dilute waste all runs down after the several 
waters are taken off to a settling tank, the liquor is pumped 
back and is used over again and the lime is all carted away. 


29909. To the same distance ?—To the same place, and 
there it mixes with the refuse from the boilers, ashes, 
danders, and the like ; they are all mixed together. 


29910. Do you make many coloured papers ?—A certain 
amount, not very much. 


29911. Is there any trouble with the colouring matter + 
is the effluent coloured ?—No doubt for a short time it 
does colour the water, but not to a large extent. The 
colour is very distinct where it comes out into the effluent 
but by the time it gets into the river the colour is mixed 
up and it is almost nz/, hardly visible. 


29912. You do not make any wood pulp paper, do 
you; do you buy your pulp ?—We buy a certain amount 
of pulp ; we do not use very much pulp. 


29913. You do not make it ?—We make none. I think 
you asked me whether there was not some chance, or 
alluded to the possibility, of fibre and such-like matter 
putrefying. We have tested our effluent in that way 
very carefully and we have never found any traces o 
putrefaction. 


29914. Of course, there is very little indeed ?—It has 
been in stoppered bottles at a temperature of from 70 
to 80 degrees, I think it was, and kept for several days, 
and on the stopper being removed there was not a vestige 
or a trace of smell or putrefaction. 


29915. It is very dilute, of course. The effluent you 
turn out is slightly alkaline owing to the caustic soda 
washings ?—Slightly ; I have not a sufficient knowledge 
of chemistry to say what is the general unit, or the measure 
of alkalinity, but when tested the river above the mill 
was found to be alkaline. 


29916. Owing to the carbonate of lime, no doubt 7—A 
chemist who once examined our water informed us that 
the alkalinity of the Don water was about 4 and of our 
effluent about 5; I do not know what his unit was. 


29917. Grains per gallon probably, perhaps. Would 
it be possible for you to give us any notion of the capital 
sum you have spent in putting up such purification works 
as you have had, and of the annual cost of running, or is 
that a question you would rather not answer ?—I would 
try and get the information; I cannot answer offhand. 
I should think that probably our purification now costs 
us considerably over £1,000 a year. 


29918. In interest on plant and in actual expenses ?— 
IT mean in actual expenses. 


29919. Not including interest on plant ?—I should 
think so, but I have not any figures to verify it by. 


29920. (Sir William Power.) Is that allowing for the 
recovery of the soda ?—I am putting that to one side ; 
T am not counting that. If you consider the amount of 
carting. We have to cart this enormous mass of stuff to 
a very considerable distance ; it is nearly all in carting. 
We considered the question of putting up a wire tramway 
to carry it all away, but, of course, the difficulty would be 
handling the waste on the waste heap, carts can be tipped 
here or there as may be required to level the waste heap, 
whereas with a railway the point of delivery is fixed. 


29921. Only one more question. Do you consider 
yourselves at a disadvantage compared with any other 
paper-makers on the same river, or are you treated fairly 
as a whole ?—At the present moment ? 


29922, At the present moment. I understand the only 
pressure that can be put on is by threatened action by 
riparian proprietors. That is the only pressure you have 
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to fear, I daresay ?—Perhaps it would not be out of the 
way to say what has happened. 


29923. I should like to know, yes ?—Some yeais ago 
we knew that we were being attacked for pollution. In 
our opinion we were not polluting the river. We are the 
very largest people on the River Don, and being very 
large and bulking very largely in the public eye, every 
iniquity in the River Don is put down to us. I went down 
to Lancashire where a gentleman who is present here was 
kind enough to show me what was being done on some 
of the rivers in Lancashire, I came back again and came 
to the conclusion that we were not in any sense of the 
word polluting. A meeting was arranged between our- 
selves and the County Council after some discussion, we 
agreed to pay half the cost of an outside expert who 
should come in and report upon us without in any way 
prejudicing our rights or our wrongs in any way. A 
gentleman was chosen, a well-known gentleman in Scot- 
land, Mr. Curphey, who is, I believe, the chemist to the 
Secretary for Scotland. He came down. Two stipula- 
tions were made, one, that all the other mills should be 
examined at the same time, and secondly, if we required 
samples of the water that he tested, we should have 
them also. The report was made. I have never seen the 
report upon the other mills ; if was withheld from us, but 
I believe they have all had to do something ; with regard 
to our mill the examiner said he was not prepared to re- 
commend that anything should be done more than was 
being done. 


29924. Why was this report asked for ; because of any 
external pressure ?—The external pressure was brought 
to bear upon the County Council, so I am led to believe— 
there again I only speak from hearsay—by the riparian 
owners, the fishery owners. 


29925. And do they profess themselves satisfied with 
that report ?—I have no means of judging. 


29926. At any rate you have not had to do anything ? 
—We have not had to do anything. We were practically 
told we were doing all that was right. 


29927. Then I suppose you feel yourselves in a superior 
position to the other manufacturers; at all events, you 
have nothing to complain of there ?—I think the outside 
authority, the gentleman in whom both parties had trust, 
recognised that we were doing our very best, and that it 
was the object of my firm to do our very best and what is 
right, but we do think there are certain people who ask 
for impossibilities. 

29928. (Mr. Tatton.) Can you give us any idea of the 
volume of water that actually passes through your mill ; 
I do not mean to say the power water, but what you use 
in your various processes. I mean to say what volume 
would have to be treated suppose you had to pass it 
through a tank ?—I cannot give you that. 


29929. The figure you give us here is the power water ? 
—lIt is all mixed together ; it is all treated as one. 


29930. Would it require a very large space. You say 
you are closed in a good deal at your mills, so that you 
would find great difficulty in finding room to treat your 
waste ?—We should have great difficulty in doing that, 
and we should have the expense of the continuous 
pumping. 

29931. Yes, you would have that ?—In connection with 
that very question you ask, there are certain mills which 
are situated at pit mouth; to them coal is absolutely 
nothing at all. This large business has been developed 
on the River Don owing to water power. It is a long 
way from coal fields, the whole of our coal has to come 
from Northumberland at a very great expense, and the 
price of coal has been steadily rising for the last eight 
or ten years, and the expense of coal is becoming a most 
serious matter, and therefore you will understand that 
our desire is to reduce power to the very smallest limit 
possible. 


29932. Yes, that is the difficulty ?—That is our diffi- 
culty. And also the space and the place for settling 
tanks. We only have one small space left now in which 
we have room for extensions of our mill. If that were 
covered we should have to pump, I suppose, 80 or 90 feet. 


29933. Could you not take it below your mill ?—No, 
because below the mill on our side of the river the land 
rises all round us. In front we cannot even get a railway 
into our works ; it is cheaper for us to cart our stuff all 
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the way to Aberdeen than it is to bring a railway into our 
works. The railway company have schemes but they 
cannot compete with the carting on account of the very 
heavy gradients. We should perhaps have to make our 
settling tank possibly three-quarters of a mile away. 


29934. Above your works ?—Above our works; that 
is where we cart all our refuse to now. We have no 
place to cart our refuse to except on to a heap three- 
quarters of a mile away. 


29935. You do not think it is fair to ask a man to 
pump, placed as you are ?—I think it would be very unfair 
to ask us to pump. 


29936. Of course, many of them do, as you know ?— 
Yes, I know it is done. Of course, I quite understand 
if a business is a menace to the health of a community 
it is better shut up altogether. That is an extremity, I 
suppose, which might have to be faced by some mills 
in the case of a business like ours, which we consider is 
doing no possible harm to the river, we think it would be 
a very great hardship to ask us to pump. 


29937. However, in your case, it is a matter of the 
volume of the river you turn into ?—Yes. 


29938. That is your contention ?—Yes. 


29939. (Sir William Ramsay.) On the other hand, it is. 
a river which it is essential to keep especially pure, because 
it is a very large salmon river, is it not ?—Yes, it is, but 
no damage, so far as I know, has ever been done to any 
salmon in the river. We have had considerable experience. 
of it. Ihave been there for fifteen years now and I have © 
seen the river full of salmon and none of them any the 
worse for it. 


29940. (Mr. Tatton.) Supposing it happened that other 
works were started on that river and it got bad ?—I can 
conceive that if there was a possibility of a large number 
of works being started upon the river something might 
have to be done; but there is not the slightest chance of 
anybody putting up any works there; it is out of the 
question. I mean to say, if only our Company could 
recover a part of their capital they would be only too 
thankful to leave. I mean there is an enormous capital 
vested there, put down into this valley. Our capital is. 
something like nearly £1,000,000, all laid down there and 
the margin of ‘profits is getting smaller and smaller. In 
the statement I have produced here you will see what the 
tendency is; what a struggle the British manufacturer 
has to keep his head above water, as compared with the 
foreigner who imports the paper into this country. These 
imports are increasing by leaps and bounds and our 
exports are not increasing in that way. 


29941. (Chairman.) Is the Don used for drinking pur- 
poses at all ?—Not at all; no. The town of Aberdeen 
gets its water supply now from near the source of the 
Dee, and they have in contemplation, going still further 
to the Avon, over the next watershed to bring their 
water from there. Whether that scheme will ever come 
on or not I cannot say. The district in which we and all 
our workers live, get their water supply from springs on 
the other side of the river. and it is carried through water 
pipes over the river to a reservoir and it supplies the whole 
district. ’ 

29942. Then higher up I suppose the waters of the 
Don must be fit for drinking. It flows through a good 
bit of agricultural land ?—Yes, there are two or three 
small towns on it. 


29943. Do they get their water from it ?—Certainly 
one, Inverurie, has recently put up fresh water works. I 
cannot speak for any other town or village, but speaking 
generally, I should say nobody uses the water of the Don 
within many miles of us. 


29944. But after it has got once below you, nobody 
thinks of using it for drinking purposes 7?—No. Immedi- 
ately below our works a flow of sewage goes into the river 
and other sewage flows in at different places between us 
and the sea. 

29945. (Mr. Stafford.) The Don at Stoneywood is a 
great swift river, is it not ?—Very swift. 

29946. Are there many paper manufacturers on the 
Don ?—There is one above us, some eight or ten miles 
above us, and there are two below us. 

29947. Are there any other factories ?>—Well there 
are four; that four includes other manufactories ; there 
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was another woollen manufacturer; they have stopped 
altogether ; one woollen manufacturer still continues. 


29948. And there are three paper manufacturers as 
well as yourselves ?—Yes, on the whole river. 


29949. Are they doing more or less than you are in 
the way of purification ?—I do not know at those works 
what they are doing, I cannot speak with authority; I 
understand they were called upon to improve their 
effluents, and I think they have done so. 


29950. By whom ?—This outside expert who came down 
IT suppose reported unfavourably of them. This is only 
hearsay, because I never saw the Reports. 


29951. On the part of the riparian owners ?—No, 
the County Council. 


29952. The County Council, on account of the pollution 
of the river ?—Yes. 


29953. Then it was a public health matter more than 
a question of the destruction of fish, was it ?—Well, I 
cannot tell you what the object was ; all I can say is the 
County Council took the matter up. 


29954. The riparian owners did not interfere; they 
did not think that the fish were being destroyed ?—I 
do not know what action the riparian owners took; so 
far as I know they took none. I cannot say what inter- 
course they had with the County Council; I do not 
know. 


29955. Then it was the County Council who called 
upon them to treat their sewage ?—Yes. 


29956. Their refuse ?—Yes, I am told they did so. 


29957. You do not know what they are doing >—No; 
I am told they have done what they were asked to do. 


29958. You do not know whether that is more or less 
than you were doing ?—I do not know. 


“29959. Less than you were doing ?—I suppose less than 
we were doing before the improvements took place. 


29960. You are only taking out the soda; you are 
not doing more than that ?—Yes, we are taking out the 
soda, we are taking out the caustic lime, we are taking 
out the bleach lime, and all the dusting. 


29961. All of which are paying ?—No, excuse me, 
lime does not pay, the caustic lime does not pay, the 
dusting does not pay, the bleach lime does not pay. 


29962. Does the taking out of the soda pay for taking 
out all these other things ?—No, I do not think so. 


29963. You are very strong upon having different 
standards, but now, between manufacturers, manu- 
facturers of the same thing, say manufacturers of paper, 
do you think it is fair to have different standards ; would 
it not be handicapping some of the manufacturers un- 
fairly ?—Well, may I put it in this way ? Take a manu- 
facturer who has got his mill at pit mouth, and who 
has got an unlimited quantity of coal at cheap price, 
it would not be a very great hardship to ask him who 
has the advantage of coal, cheap coal close at hand. 
If you have another manufacturer, on a large river, 
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and very dear coal, it is rather hard to take away what 
little advantage he has. You cannot put him upon an 
equality as regards coal; is it not a little hard to put 
him to do more than is necessary for his own river. 


29964. You are only asking a man to do something 
to purify the river and in that way, to keep the river 
pure, must you not ask that from everybody ? If you 
do not do that with everybody how can you make one 
manufacturer do something which you do not ask another 
manufacturer to do; is not that handicapping him in 
his trade ?—It is handicapping a manufacturer to ask 
him to do more than is necessary for his own river. 


29965. A man who is asked to do more 2—A man who 
is asked to do more. 


29966. If you have different standards one class of men 
must be asked to do more than another ; 1s that fair to the 
man who is asked to do more ?—Is not the question 
rather what is unfair. It may seem perhaps unfair that 
one man should have the advantage of good coal and the 
other has not. 


29967. That is the chance of position; it has nothing 
to do with the purity of the river ?—Is it not also the fact 
that the chance of position gives a man the advantage of 
a large river instead of a small stream ? 


29968. Quite so ?—Is it right to deprive him of having 
the advantage of the large stream ? 


29969. You are not depriving him of anything; you 
are only saying there should be one standard for the whole 
river, or one standard for the whole trade. You want 
to have different standards and if you have different 
standards it seems to me you are likely to handicap one 
manufacturer and. put him at a disadvantage with another 
in the same trade. It is only because you are so very 
strong about the point of different standards that I thought 
there might be a possible objection ?—If it is the interest 
of the community, the interest of the community must, 
of course, take precedence, I grant that, but if it does 
no harm to the community to pollute to a very small 
solid, is it not unfair to insist on doing more than is 
necessary and thereby destroy natural advantages of 
a particular site. To equalise the conditions of all 
manufacturers is not possible. 


29970. (Sir William Ramsay). Might.I just ask one or 
two questions ? Have you examined the sludges that are 
put on the land to see if they could be of any practical 
use ?—The soda-lime has been experimented with for 
many years to try to use it for making cement. I believe 
that a more or less successful cement is possible, but the 
expense is so great that it has been dropped altogether. 
The experiments were carried out I believe by certain 
paper makers in the South of Scotland. 


29971. It is no use for agricultural purposes, the lime 
that is put on the land ?—We have tried to get farmers 
to take it but they will not touch it. 

29972. They will not take it ?—We have tried to do 
that; I cannot say whether rightly or wrongly, they 
leave it alone. 


29973. (Chairman). Thank you very much. 
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MINUTES OF EVIDENCE : 


NINETY-FIFTH DAY. 


Tuesday, 26th October, 1909. 


PRESENT : 


The Rt. Hon. The Earl of IppEsLEIGH (Chairman) 


(presiding). 
Colonel T. W. Harpine, J.P., D.L. 
Sir Witt1am Ramsay, K.C.B., F.R.S. 


Sir Wituram H. Power, K.C.B., F.R.S. 
Mr. T. J. Starrorp, C.B., F.R.C.S.I. 
Mr. R. A. Tatron, M.Inst.C.E. 
Mr. F. J. Writs (Secretary). 


ALSO PRESENT: 


Dr. A. C. Houston. 
Dr. Grorce McGowan. 


Mr. C. C. Frye. 
Mr. G. B. KersHaw. 


Mr. Joun H. Hanson, and Mr. Jonn Haran, Members of the firm of Abbey & Hanson, Engineers to 
the West Riding of Yorkshire Mill-Owners’ and Occupiers’ Association ; and Mr. Toorp WHITAKER, 


of the Bradford Dyers’ Association, Ltd., recalled ; 


29974. (Chairman.) Colonel Harding will take your 
Examination-in-Chief. 


29975. (Colonel Harding.) You gentlemen are coming 
before us to-day representing the West Riding of York- 
shire Mill-Owners’ and Occupiers’ Association ?—(Mr. 
Hanson.) Yes, Sir. 


29976. And we had the advantage some months ago of 
having some evidence from your Association in regard to 
the difficulties of manufacturers, and to the work which 
your Association has accomplished in bringing about 
certain agreements between manufacturers and important 
Local Authorities ?—Yes, Sir. 


29977. Agreements which, I believe, have been em- 
bodied in certain Acts of Parliament ?—They have. 


29978. And we gathered that your Association, as such, 
had not promoted any experiments at the joint expense 
of their members for the purpose of finding the best way 
of solving the difficulties before you ?—That is so, 


29979. But I think it was rather foreshadowed that 
possibly your Association might, at a later stage, under- 
take work of the kind, or at all events, assist in work of 
the kind ?—I think that question was raised, but the 
position I then put before the Commission was that the 
traders would not feel justified in expending money in 
the direction you have indicated; that they were quite 
willing to prepare such documents as are before you this 
morning, but beyond that they would not feel justified 
in providing money for such experiments. I want to 
make that quite clear. I think I should also add that 
Mr. Thorp Whitaker appears here as specially representing 
the Bradford Dyers’ Association, who are also members of 
the West Riding Association. ; 


29980. Then when you were before us last you promised 
to send us, in the course of this month, analyses of various 
polluting liquors, and of the results obtained by treatment 
at different works. You have now done so in the valuable 
table which lies before us to-day, and we are grateful to 
you for having put it in the form desired by our chemist, 
Dr. McGowan. Now these examples that you put before 
us resolve themselves into two classes—one in regard to 
effluents passing into sewers, and the other in regard to 
effluents passing into streams ?—That is so.* 


_ 29981. Now the first three examples that you give us 
in the table relate to effluents passing into sewers ?—Yes 


29982. Of course, in those cases the difficulty is enor- 
mously reduced, because it is not aimed to get an effluent 
of very high class. The Local Authority will be satisfied 
probably if the amount of suspended matters is consider- 


ably reduced, and if any excess in acidity is removed. 
Is not that so ?—That is so 


29983. Now we find that the first three examples you 
give very largely reduce the suspended matter, and we 
know that the suspended matter in the crude liquors from 
these woollen works is very high indeed ?—Yes. 








* See Tables of Analyses at end of evidence. 


and further Examined. 


29984. In the first example you give I see it is put at 
1,752 parts of suspended matter per 100,000, and that 
by treatment has been reduced to 9°6 ?—That is so. 


29985. And that I take it is satisfactory to the Local 
Authority in question ?—We have no reason to think 
otherwise, and I might point out that the large quantity 
of suspended matter there is due in the first two cases 
to Fuller’s earth. ; 


29986. Then it will probably be better for us to confine 
our attention to those cases where the effluent flows to 
streams ?—Very well. 


29987. The whole of the data that you have given us 
in these tables refers, of course, to various branches of 
the wool trade ?—Yes, the woollen and worsted trade, 
and in dividing them under these heads we have done so 
not with the idea that this was a kind of classification 
which you would be likely to adopt, but in order to separ- 
ate them as far as it is possible to separate them, to give 
you an opportunity to judge which might be put together 
under any particular class. 


29988. Now, speaking generally, the manufacturers 
in the first instance endeavoured to remove from their 
waste waters the grease that is recoverable ?—That is so. 


29989. And that is done in so-called seak-tanks ?—Yes. 


29990. And when the grease has been removed the 
effluent from those seak-tanks is usually a very acid out- 
put ?—It is. 

29991. And there is usually a considerable amount of 
fatty matter remaining ?—Yes. 

29992. No. 4 is a plant which I think we have some 
experience of ; Waite’s apparatus ?—Waite’s apparatus. 

29993. That is just simply a settling apparatus ?— 
That is so. 

29994. And what is the precipitant used ?—Perhaps 
it will be as well if Mr. Haigh explained exactly what is 
done at those particular works. 

29995. We have had before us Waite’s apparatus ?— 
You have seen this identical plant. 

29996. We know it consists of certain vertical cylinders 
in which settlement takes place ?—(Mr. Haigh.) Settle- 
ment and upward filtration; both precipitation and 
upward filtration. 

29997. What is the precipitant used ?—Lime in this 
case, and alumina ferric. 

29998. I observe that the precipitation is effective : 
the amount of suspended matter is very well reduced ? 
Yes. 

29999. The alkalinity is not serious ?—No. 

30000. The hardness is excessive ?—In spite of that 
they use it for their boilers. This plant discharges into 
a large cistern on the roof of some of their buildings 
adjoining the plant, where of course it mixes with rain- 
water which falls into this open tank, and from that tank 
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they use the water for their boilers, and for other trade 
purposes. 


30001. This characteristic and excessive hardness of 
the effluents seems to be common to a great number of 
the effluents noted in these tables ?—(Mr. Hanson.) It is. 


30002. Has any attempt been made to overcome 
that difficulty, might I ask? For instance, is the hard- 
ness mostly of a temporary or of a permanent character ?— 
(Mr. Whitaker.) It will be mostly permanent if it is from 
an acid effluent (Mr. Haigh.) If it is from an acid 
effluent it will be mostly permanent; if it is due to the 
presence of an excess of lime it is more temporary. 


30003. Then has anything been done with a view to 
endeavouring to minimise this excessive hardness ?—Well, 
I should just like to read you a note with reference to hard- 
ness, and to preface that note by saying that the trader up 
to the present having no fixed standard to aim at, has had 
to aim as near as he can ati the standard imagined by the 
Rivers Board, which means a clear pure-looking effluent, 
free from acid and alkalinity and colour, but of which the 
hardness has not been considered of so much importance. 
You will note from the analytical data that the hardness 
of the treated effluent is invariably very high, and this 
is due (a) to the excess of lime which must be used to 
produce a clear, good coloured effluent, containing but a 
small amount of suspended matter; (b) to the excess 
of acid used in cracking the soap suds from piece and 
wool scouring departments. In this connection we 
would point out that to obtain an effluent free from 
fatty matter a slight excess of acid is necessary and 
on the practical scale, it cannot be expected that a work- 
man will be able to distinguish between an excess of 
0-1 to 0-2 per cent. The difference of 0:2 per cent. how- 
ever, will represent in soap destroying properties no 
less than 200° of hardness per 100,000. We are quite 
aware that this effluent will be mixed with the dye-house 
effluent and the hardness (soap destroying) will be pro- 
portionately reduced. The lime and alumina ferric 
used upon the mixed effluent to remove the colour and 
matter in suspension is also used in excess in order to 
obtain a good coloured effluent, and this also tends to 
appreciably increase the final hardness. Little wonder 
therefore that the hardness of the treated effluent is 
often 100° or more. The hardness of the treated effluent 
‘ could be considerably reduced (this is a point I wish to 
call your attention to particularly) were the demands 
as regards colour of the effluent and matter in suspension 
a little less stringent, and it is obvious that works lower 
down the stream would prefer a slightly coloured, softer 
water to one which was clear, but contained large 
quantities of lime and alumina ferric. 

A more liberal interpretation of the colour standard is 
what we consider desirable in the interests of the users 
of the water lower down the stream. 


30004. I gather from what you say that the inspecting 
authorities, that is, the Rivers Board, aim rather at re- 
ducing suspended matter ?—Yes. 


30005. Alkalinity and acidity, and then hardness ?— 
Yes, I think they do. 


30006. But the excessive hardness of effluents is bound 
to be very deleterious, is it not, to the use of the water ?—It 
makes it a much more expensive water to use by people 
who have to use soap with it lower down the stream. 


30007. Is there any practical means of reducing this 
hardness by a further process, beyond those of which you 
give us the results ?—Well, beyond not putting in so 
much—— 


30008. No; assuming you have obtained a fair result 
in regard to suspended matter, and you have brought 
your effluent into fair condition in regard to alkalinity or 
acidity, but that you have done so at the expense of 
hardness, is there any further process which would enable 
you then to reduce the hardness within practical limits 
of cost ?—I do not know of any. 


30009. (Sir William Ramsay.) Might I interpose here, 
and ask, do you know how the hardness is determined, 
by applying the usual soap test ?—Yes. 

30010. Then that would count as excess of acid ?—Yes, 
it would. 

30011. Do you also count as hardness sulphate ot lime, 
permanent hardness, and temporary hardness ?—All 
three. ; 
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30012. Is your effluent distinctly acid ?—No, not in Mr. John H. 


all cases. 


30013. In some cases ?—In' this case, no doubt, the 
hardness is due to the acidity. 


30014. It pays to soften the water to 10 to 15 per cent. 
of hardness. Would it not pay either you or the pro- 
prietors of the works on the stream below you to soften 
that water ?—I take it that in a small stream, where an 
excess of hardness was put in high up the stream, the 
trader below would have to soften it before he could use 
the water. 


30015. Do they actually soften it before they use it 7— 
They do in one or two cases in the River Calder. I know 
one case where they put down one of these Waite’s plants 
for the purpose of softening the water for their own use. 


30016. They do not expect you to do that ?—The trader 
does that on his own; they either use more soap, or they 
soften the water. 


30017-8. (Colonel Harding.) In Case No. 5, I notice 
there that the effluent still contains a large amount of 
suspended matter ?—Yes. 


30019. And that the alkalinity is high ?—(Mr. Haigh.) 
These works have two processes, as most of them have ; 
a piece-scouring which is treated in the seak tanks, and 
which I believe is treated very satisfactorily, and the 
dye waters which are not treated so satisfactorily. 


30020. Are the dye waters mixed with the seak tank 
effluents ?—Yes, the seak tank effluents join the dye 
waters and are treated with lime, and that is the only 
precipitant that they have used up to the present, and 
the two are treated together in settling tanks and filter 
beds. 


30021. I notice that you also mention that filters are 
used. To what extent ?—The filters are small and not 
very efficient, and I think it is probably largely due to 
this that so much solid in suspension finds its way into 
the effluent. 


30022. Then it is practically rough sedimentation ?— 
The solids in suspension are practically sediment which 
should have been arrested by the filter. 


30023. You would probably admit that in a case like 
this further improvement can be attained ?—Oh; most 
decidedly ; yes. (Mr. Hanson.) Take the column next 
to the cost of the plant, and you will get there the area of 
the filter beds, which in this case is only 181 square yards. 


30024. Well, it is practically mere sedimentation ?— 
(Mr. Haigh.) That is to say, it requires further filtration. 
There the hardness you will notice is 70; that is due to 
the excess of lime with which they try to precipitate the 
acid seak effluent and the dye waters. 


30025. This is a case where admittedly the results 
could be much improved ?—I think so, undoubtedly. 


30026. Then in the case of No. 6, what is Mackey’s 
plant used there ?—Well, Mackey’s plant is a patent 
plant, it really is the filtration of the effluent by the 
sediment in itself. It is a boiler placed at an angle like 
that (indicating). The stuff comes in at the bottom and 
out at the top. In going through it is forced either by 
being pumped or by gravitation through its own sludge, 
so to speak, and filters itself, this causing a stirring up 
of the sediment in the hope that the heavy sediment will 
catch on to the light, and the whole be precipitated. The 
previous treatment is lime. It is necessary to have a 
large sump, in which to get a fairly average blend of the 
stuff which is turned out by the various processes in the 
mill, and from that it passes through the plant and then 
through a little wood fibre filter and so into the stream. 


30027. Except for the excessive hardness of the result 
that effluent seems to be fair 7?—Yes, and the excessive 
hardness is due to the excess of lime used to cause a clear, 
bright effluent. 


30028-9. Now, in the next case, No. 7, there is used 
the plant of H. P. Watson, Ltd. Would yeu tell us 
briefly what that is ?—Well, that is settlement by pre- 
cipitation and filtration; there is nothing really special 
about. it. 


30030. To what extent is there filtration ?—I have not 
got the particulars of that, but the plant is supposed by 
the patentee to be capable of treating 2,000 gallons per 
hour, 
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30031. I suppose I may take it that that is again 
precipitation ?—Precipitation and filtration. 


30032. Is the extent of filtration adequate P—No, I 
should say it is not. 


30033. We may look upon it practically as a precipita. 
tion plant ?—Yes, as a precipitation plant. 

30034. In this case the hardness is beyond any of the 
examples we have yet dealt with—105 ?—Yes, they have 
a very hard water to deal with, and I do not think they 
soften it before they use it. I really cannot account for 
it being so high, except on that ground. There is the 
acidity in the effluent which may possibly account for 
it, but it is only slight. 

30035. I notice that in this particular case the cost of 
treatment is quite nominal, when the cost has been 
credited with the amount of oil recovered ?—Yes. 

30036. It is exceedingly small ?—Oh, yes, it is practi- 
cally nil. 

30037. Then would not more be possible in that case ?— 
Well, it is 1d. 

30038. £18 15s. I see is the total cost for the year ?— 
Yes; 

30039. It is trivial ?—Yes. 

30040. Would it not be possible in a case like that, 
where a manufacturer has evidently as yet gone to very 
trifling expense for the purification of his waters, for him 
to carry out some process for reducing the excessive 
hardness ?—Yes, if he knew what to do and how to do it. 

30041. In that case would it be permanent hardness ? 
I see it is slightly acid ?—I do not know whether it is 
permanent or temporary hardness. 
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30042. As a matter of fact, no experiments have been 
made by him ?—No, his plant has been down only a very 
short time. No doubt he will improve it, 


30043. I do not know that I need go through all these 
cases. I see that in very few cases indeed can we look 
upon the result as thoroughly satisfactory, and, speaking 
generally, it consists of precipitation. Have you any case 
among these where anything like effective filtration has 
been carried out ?—Yes, I should say No. 16 you might 
take as being quite a first-rate plant, where both pre- 
cipitation and filtration takes place. 


30044. Which is that ?—No. 16. Where they have 
large seak tanks and large precipitation tanks. The acid 
effluent from the seak tanks flows into a sump, where it 
meets the dye waters, and the two are pumped up and 
treated in the precipitation tanks. The result I think 
you will consider is satisfactory. 


30045. The alkalinity is small; the hardness is not 
by any means so great as in the former cases.—No. 


30046. The suspended matter is not very high; not 
higher than it should be.—No. 


30047. Then in regard to the filtration there, you 
were going to explain it to us.—QOh, there they have 
filters in addition to the precipitation. 


30048. Well, what is the extent of the filters 7—320 
square yards of filter beds. 


30049. And how are they worked ?—The filter beds 
are situated underneath the settling tanks. They open 
a valve at the bottom and let the floating arm let out the 
clear water, trickle on to the filter underneath, fill the 
filter up, and let it find its way through. 


30050. It is a streaming filter ?—It is a streaming 
filter. 


30051. With intervals of rest ?—With intervals of 
rest. : 


30052. Do you find that the filtration much improves 
the effluent beyond what is accomplished by mere pre- 
cipitation ?—Oh yes, I think it does. 


30053. You think that filtration is worth carrying 
out ?—I do. 


30054. You have not in your mind any figures in 
regard to the amount of improvement brought about 
by filtration in that case ?—No, I have no analysis ;_ it 
is simply a question of what one judges by looking at it 
without testing it. 


EVIDENCE ; 


30055. Then, speaking generally, you think that filtra- 
tion following upon precipitation would give improved 
results ?—I do. 


30056. And that it is practicable to carry it out ?—I 
do; well, where they have room, of course. 


30057. Now, in regard to the cost in that particular 
case, the cost that the people seem to have gone to is 
considerable, £2,482 ?—Yes. 


30058. But that is an expenditure which has been 
incurred not primarily for the purpose of purification, 
but rather for purposes of recovery, is it not ?—Well, 
as a matter of fact the recovery is a very complete one, 
and therefore the cost is reduced substantially. It is 
less than $d. per thousand gallons treated. 


30059. Can a result of this kind be attained in other 
mills ?—Oh, in some trades, certainly. 


30060. Because I find the cost per annum is reduced 
to a mere nominal one, £74 a year.—Yes; of course, 
they do the complete treatment there. They extract 
their own grease, they charge themselves with the market 
price of the oil that they use ; and some they sell. 


30061. Well, I take this as an example which seems 
to me to give fair results, and quite at a small cost. Now 
is not that practicable in all cases, or is there something 
special in the working of this firm which enables them 
to do what others cannot do ?—There is nothing special 
in the working of the firm, but of course it is not every 
firm that either has room to put down such a large plant, 
or could afford to put it down. (Mr. Hanson.) Or who 
could use their own by-products. (Mr. Haigh.) Yes. 


30062. Then is the special circumstance of this firm that 
they are able to use the by-product of oil, and the others 
are not ?—They do so. I do not say that others would 
not be able to do it, others of the same class of trade. 
They would I suppose. (Mr. Hanson.) It depends on 
the quality of the oil, of course, that they want in the 
first instance, that they require for their business in the 
first instance. The quality of the oil which they get 
by this process is of course much inferior to the oil used 
in the mill in the first instance. 


30063. (Sir William Ramsay.) But it would always 
sell, if they were selling it to outsiders ?—There is always 
a market for it, for their quality at the market price of 
course, but so far as the cost goes, | myself look upon this 
firm as quite exceptional, and generally I do not think 
that the same results could be obtained by any other 
firm, at any rate, that I know. 


30064. (Colonel Harding.) Even if they went to the 
expense of such a plant ?—Well, there is anothér case. 
(Mr. Haigh.) No. 15. (Mr. Hanson.) No. 15; that is 
the next mill above, and very similar in volume. (Mr. 
Haigh.) Greater in volume. (Mr. Hanson.) It is 150,000 
gallons a day, and there is an expenditure on plant of 
£2,900, with very large settling tanks, 240,000 gallons, 
881 square yards of filter bed, and yet their cost you see 
is 23d. as against 4d. 


30065. And their results are by no means so good ?— © 
By no means so good. 


30066. Can you explain to us why ?—It is rather 
difficult. 


30067. Is it that the area of settlement is inadequate 
or that they do not use the same or sufficient precipitant 
or what is it ?—(Mr. Haigh.) The difference is that in 
No. 15, so far as precipitation is concerned, they do not 
treat their acid effluent along with the dye waters; the 
acid effluent joins the effluent from the dye water pre- 
cipitation tanks and the two together pass through filters, 
but they do not go through any precipitation treatment 
together, as they do at No. 16. I believe that has largely 
affected the result. (Mr. Hanson.) That may affect the 
result. 


30068. Let me ask you whether in your experience you 
consider it better to use a process of precipitation upon 
the mixed liquors, or upon the separate liquors ?—(Mr, 
Haigh.) Upon the mixed liquors, but it requires more 
tank accommodation, and is not, therefore, always pos- 
sible. There may not be room for such a plant, but 
unquestionably, in my opinion, the best way to do it is 
to precipitate the mixed acid effluent from the seak tanks 
and the dye-water. 
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30069. (Sir William Ramsay.) But that surely does 
not account for the great difference in net result. Whereas 
No. 16 has only to spend £74 a year, No. 15 has to 
spend £475, and yet the oil they recover, if sold in the 
open market, I suppose would bring the same price per 
ton ?—Well, there you see it comes to be a question 
whether No. 15 has made a good or a bad bargain with 
the man who takes his seak. In the case of No. 16 they 
take all their profits out by dealing with the thing them- 
selves. In the other case there is a middle man who has 
a good bargain. 


30070. Yes, I see.—( Mr. Hanson.) As you will see by 
the different amounts for seak plant, £50 in one case, the 
amount received for by-products, and in the other £750. 


30071. Exactly.—And the smaller figure is the larger 
quantity. 


30072. Quite! 


30073. (Mr. Tatton.) No. 15 starts with an effluent 
which is five times as bad as No. 16 ?—Yes. (Mr. Haigh.) 
Yes, because they have a good deal more dyeing than the 
other people have. 


30074. (Colonel Harding.) There may be something in 
management of the plant also, is there not ?—Oh, there 
is undoubtedly, and let me point out another thing as 
proving the advisability of treating these effluent alto- 
gether for precipitating the acid effluent and the dye 
effluent. When you treat them separately you have an 
excess in both cases, an excess of acidity in treating the 
seak water, and you have an excess of alumina ferric or 
whatever it is—lime—in treating the other. The two 
excesses together cause more trouble than if there was 
only one excess from the joint effluent. 


30075. (Sir William Ramsay.) Before we pass on, may 
I make one other observation ? There is another differ- 
ence one notices between Nos. 15 and 16; No. 15 spends 
only £485, whereas No. 16 spends £824. Is it not a case 
of judicious spending of capital ?—The amount expended 
by No. 16 includes all wages and materials for the com- 
plete treatment of their trade effluents. The amount 
expended by No. 15 does not include the wages and 
materials for the treatment of the seak, which are paid 
by the firm who rent the seak plant. 


30076. (Colonel Harding.) That is exactly what I was 
saying, that the management of the plant is a most 
important point ?—Oh, a most important point. 


30077. (Sir William Ramsay.) Does 15 know of the 
results that 16 obtains ?—I believe so, but unfortunately 
No. 15 has not a free hand at present. 


30078. (Colonel Harding.) It seems to us that if it is 
possible in one case within reasonable limits of cost to 
obtain fair results, that the same might properly be 
expected to be carried out by others ?—Yes. (Mr. Han- 
son.) Yes, if the financial result also was the same. 


30079. If the financial result is due to either mis- 
management or bad construction of plant, then that is 
the fault of the individual manufacturer ?—Yes, and that 
is a commercial position which, of course, these traders 
all other things being equal, would remedy themselves. 


30080. Would you look upon the case which we have 
just been considering, where the results obtained were 
fair, as one of the best examples to which you would like 
to call our attention—the case of No. 16 ?—(Mr. Haigh.) 
I do not think you could hope to get it better than that. 


30081. Then you think that is a mill that we might 
properly visit ?—(Mr. Hanson.) Oh, it is, certainly. (Mr. 
Haigh.) Certainly, I should think that would be a very 
good one to visit. (Mr. Hanson.) There is another factor 
in connection with this which has not been brought into 
the financial part of this statement. In all these cases 
cost of site is excluded; that is general to the whole of 
them. If the cost of site in this case, No. 16, was brought 
into account, it would very substantially alter this figure 
of 0.59 pence. They have had to utilise a part of their 
mill premises, so that to the Company commercially, with 
that added to it, the financial position is very different 
from 0.59 pence, but we thought it our duty in all cases 
to exclude cost of site as being a common position, other- 
wise it would complicate these results, so that they would 
contain very little information so far as you are concerned. 


30082. Yes, we appreciate that. Now let me call your 
attention to case No. 23, where, in contrast, we have a 
result which appears to be very unsatisfactory ?—(Mr. 
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Hanson.) It is one of the treatment disposal piants. (Mr. 
Whitaker.) It is a comparatively new plant, and although 
we have had an analysis taken twice, still it is not good 
enough, I quite admit. 

30083. Now, in that case they have in the effluent 
48 parts of suspended matter ?—Yes. 


30084. They have quite an excessive acidity ?—Well, 
it is certainly acid—130 parts per 100,000, which is only 
-001 per cent., is it not ? 


30085. The expenditure per annum is only £30 ?— 
Quite so. They treat their own seak, cracking it and 
extracting the oil from it. 


30086. Now, is not that a case where it would seem 
to be possible for a firm to very considerably improve 
the results ?—Oh, yes, I quite agree. 


30087. Their expenditure is only £30 for bringing it 
down to the point which is reached, and that is surely a 
case where the firm might be called upon to carry out 
works to very considerably improve the result ?—I think 
it is quite easy to do that at these works. This plant 
has only been in operation from four to six months, and 
I have no doubt at all that shortly it will be very much 
improved indeed. 
much as possible. 


30088. In that case also I may take it that the expen- 
diture has been incurred not primarily for the purposes 
of purification, but primarily for the purposes of recovery 
of the by-products ?—No, primarily for purification ; the 
increase of the scouring has been rather great there, and 
they have had to put plant in to do it. This is only the 
seak plant. They have a tremendous volume of water 
besides which flows through the mill, and the plant has 
been entirely erected for purification, owing to the increase 
of scouring. 


30089. May I ask in regard to all these samples which 
have been analysed, whether they are just odd samples 
which have been taken, or the averages of samples taken 
over a long period ?—(Mr. Haigh.) They vary. I believe 
they represent a fair average output from each of the 
premises. In some cases, where the effluent varies from 
hour to hour, I have had them taken every half hour 
during the day, and then blended. (Mr. Hanson.) A 
blend. (Mr. Haigh.) In some cases ; one day their dyeing 
predominates over their scouring, and vice versa. I have 
taken the effluent on two days and made a blend of the 
two, and I may say I believe each represents an average 
daily output from these works. 


30090. But subject to that observation, most of these 
analyses are from single samples ?—With the exception 
of two cases, yes; they are from single samples. In 
some cases, for instance, where the dye water and the 
seak effluent join, a dip sample is taken out of the sump 
before it is treated. 


30091. On these samples as a whole I would like just 
to make this observation, that speaking generally, they 
would probably be admitted to be unsatisfactory ?— 
Do you mean that the average is unsatisfactory. 


30092. I mean that the results cannot be considered 
as satisfactory results, and that the discharge of such 
effluents into the rivers must be considered a somewhat 
serious matter ?—(Mr. Hanson.) Well, if you deal with 
that by looking at the average figures at the bottom of 
the last page, there you get exactly what the average of 
these samples is, and, therefore, it looks as though that 
is the point to consider your question from. There the 
average solids in suspension over the whole of these is 
11°91 as a result, and the average cost is 2°08d. That 
was taken exactly with a view to such a question as you 
have now put. 

30093. But you have only given us the result in regard 
to suspended matter.—That is all, and solids in solution. 


30094. You have not given us the result in regard to 
hardness, alkalinity or acidity.—That is all, because we 
considered, so far as acidity and alkalinity goes, that 
they should be dealt with—I think we made that quite 
clear before—and so far as hardness goes, I think you 
must take our answers this morning. 


30095. Then in regard to the average cost that you 
have just referred to as 2°08d. per thousand gallons, I 
have this observation to make, that in a great many cases 
the expenditure is included which has been incurred for 
the purpose of recovering useful matters ?—That is so. 
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otherwise the cost would be quite a different figure alto- 
gether. Wherever you find a result, at any rate in a 
firm of any size or with more than one branch, where you 
find the cost less than 2d. it is where they have only one 
process. 


30096. Then should I be right in saying generally, 
that the purification of effluents, apart from the recovery 
of useful by-products, has not been carried very far among 
the members of your Association ?—(Mr. Haigh.) Of the 
eighty-seven plants mentioned in Mr. Hanson’s evidence 
at the last hearing, twenty-eight have both seak plants 
and some purification for their other trade processes ; or 
in other words, they have what is considered a complete 
trade purification. Three have no other trade process 
but scouring, and therefore they only deal with their seak. 
Seventeen discharge into a sewer their untreated dye 
waters, and they only deal with their seak for the purpose 
of extracting grease. Thirty-nine have seak plants, but 
do not treat their other trade effluents. wom Ns 


30097. You do not suggest to us that the result 
that you have brought before us now are results in your 
You 
probably bring them before us as showing what has 
been done so far, but by no means as showing what can 
be accomplished in future 7?—(Mr. Hanson.) The cases 
that are put before you this morning are cases over which 
we have some control, where we could first of all get 
the information ; and in our opinion they generally cover 
the woollen and worsted trade in all its branches. We 
think that the examples that we have given you here 
are typical examples: for instance, take Worsted Piece- 
scouring, these are fair average firms that would properly 
come under that head, and with all the other circumstances 
that might be applied generally; but we do not consider 
that the information that we have been able to supply 
to you is anything like a sufficient basis upon which you 
can form an opinion as to what would be a proper standard 
under all these different heads, We feel very strongly 
that the basis wants extending and broadening before 
you can arrive at anything like a fair standard to apply 
generally to these trades. 


30098. May I take it that your Association and its 
members admit that something more will have to be 
done than has already been accomplished ?—We do not 
think that anything more can be done than what some 
of these plants will produce; certainly not. Take the 
case of No. 16, we think that so far as their case goes, 
that is a result that cannot be obtained by all other firms ; 
some have not the capital to begin with, and that is a part 
of this question, otherwise the trade will be affected. 


30099. I can quite understand your not desiring to 
admit that everyone should be made to obtain the best 
result which has been obtained —Certainly not. 


30100. At the same time this Commission, enquiring 
into these matters, is anxious to see what has been possible 
of attainment in certain cases, and how far the cost of 
attaining it has been a practicable one.—It is with that 
object that we prepared this information. 


30101. I am not struck in looking through these papers 
that you have brought before us with any excessive 
cost to which manufacturers have gone in endeavouring 
to solve their difficulties. Considerable sums have in 
certain cases been spent, but they have been spent largely 
for the purpose of recovery.—That ‘is where the great 
capital cost arises, both so far as labour and material are 
concerned. 


30102. We are not asking you to admit on behalf of 
your Association that a good deal more ought to be done. 
You would admit, would you not, that these effluents 
in many cases are unsatisfactory effluents ?—Certainly 
I do. There are some of these cases which are capable 
of a great deal of improvement, and I admit ought to be 
improved, but there are others which have attained a 
standard which certainly the average trader cannot 
reach. That is my short point. 


30103. I should like to call your attention to evidence 
which we had yesterday from Mr. Roberts, a woollen 
manufacturer in Selkirk, and he told us that without 
any pressure from any authority he had considered it his 
duty to carry out works for improving his effluent. He 
did not give us any particulars of the cost of the seak 
plant which he had had in operation for a great many 
years, because apparently he considered he had spent 


EVIDENCE : 


that for general business purposes, for purposes of the 
recovery of grease, but he gave us the cost that he had 
incurred in trying to purify the acid effluent from the 
seak tanks, mixed with his dye and other waters; and 
he told us that he had expended altogether a sum of 
£2,000 in.a plant which I believe was designed by Messrs. 
Mather. & Platt, and the annual expenditure upon which 
was, including interest on outlay and sinking fund, some 
£280. His total flow was 170,000 gallons, and I think 
if you reckon that out you will find that the cost comes 
to about 1-2d, or 14d. per thousand gallons. That case 
seemed to us to be reasonable, and this manufacturer 
expressed to us his conviction that the result would 
be found by us to be satisfactory. We have not yet 
examined it, but we shall examine into it; I call your 
attention to it because it is in a branch of the same trade 
in which your Association is interested, and it might 
possibly be worth while for Mr. Hanson or Mr. Haigh 
to see Mr. Roberts upon it, and see whether the results 
attained fulfil the expectations which have been laid 
before us.—I quite think that if 1:°2d. would represent 
as a cost a standard which could be a standard for a 
particular trade produced by a particular plant and 
satisfactory to you, from a purely commercial standpoint 
1:2d. is not excessive, and I think it is a fair sum that 
they should be asked to expend; or, if 12d. on any 
plant that can be devised will produce a result satisfactory 
to this Commission, I think at any rate I may speak for 
the Association with which I am connected, that that 


outlay would not be considered an excessive outlay. 


30104. (Mr. Tatton.) Mr. Hanson, you mentioned 
thirty-nine works where they have seak tanks only, and 
the rest of the trade waste is discharged into the river 
with it ?—(Mr. Haigh.) Yes, that is so. I have the 
figures before me. Thirty-nine have seak tanks only, 
and the rest of the trade effluents are untreated. 


30105. Nothing further is done at all. Now, in most 
of these cases could not a large proportion of these works 
put down plant for treating their waste ?—-Yes. 


30106. All of them ?—For all I know, nearly all of 
them. There may be some who may have difficulties 
as to site, no land available, and so on, but the majority 
of them certainly could do something. 


30107. They have taken no steps about it ?—Well, I 
do not know that. 


30108. Still, they have not put down works ?—They 
have not put down works. 


30109. With regard to the question of waste products, 
has anything been done for the recovery of these in any 
works in Yorkshire that you know of ?—Other than the 
grease recovery ? 


30110. Yes, other than the grease recovery ?—Well, 
I do not know of any; I have heard that they have tried 
to recover indigo, but I do not think they have been 
very successful. 


30111. Well, that is what I was coming to, because I 
see in your notes under Works, No. 8, you say the solids 
in suspension are largely fine particles of indigo. Well, 
surely that should be recovered ?—Well, it is fine indigo 
that comes from the washing of the indigo-dyed pieces. 
I do not know that it is recoverable, except to a slight 
extent. (Mr. Whitaker.) It is done in Lancashire. (Mr. 
Haigh.) There is no waste from the indigo vats themselves, ; 
they do not waste any there, it is only what comes from 
the washing They dye largely in these works blue navy 
cloth and that sort of thing. 


30112. In many places they do recover the indigo ?— 
(Mr. Whitaker.) Yes, in Lancashire. (Mr. Haigh.) Is its 
recovery a profitable process ? 


30113. Certainly; oh, yes. 


30114. (Sir William Ramsay.) Another substance which 
might be recovered, and which I fancy is not recovered, 
is potash for wool washing.—(Mr. Whitaker.) This effluent 
does not contain any potash. The wool has been pre- 
viously washed. 


30115. (Mr. Tatton.) With regard to works No. 23, 
was I right in understanding that that refers to the seak 
plant only ?—To the seak plant only. 


30116. But that there are other waste products from 
the works ?——Dye water. 
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30117. Is there a large volume of dye water ?—A large 
volume of dye water. 


30118. Isee ; then that does not represent the effluent ? 
—Not at all; that is only from the seak plant. That 
is only quite a new one as I have said; I do not know 
the volume exactly. 


30119. What is the difficulty about treating the dye 
water there ?—Well, they do treat it to a certain extent 
there. . 


_, 30120. But you do not give it here ?—I do not give 
it here, no. This is: a question of plant that has been 
put in for scouring effluent only. 


30121. Yes, but I mean to say, you have got 48 solids 
in suspension in the treated effluent; that could not be 
taken as an average from these works ?—Oh, no; not 
at all. You might take the next one as an average; 
practically similar works those two. But one has been 
working for some time, and the other is only compara- 
tively new, and I think the filtering plant there is wrong, 
besides which I think they get more hard water with the 
soapy water than they ought to have. 


30122. Then that 48 ought to be eliminated ; therefore> 
that 11 average is wrong ?—Well, it would bring it down- 


30123. It would if you eliminate these obviously bad 
ones.—Then you would have to eliminate the obviously 
good ones with Waite’s plant, because the purification 
with Waite’s plant is excessive. 


e 
30124. No. 1?—Not No. 1. (Mr. Hanson.) No. 4. 
1°6 of solids in suspension. 


30125. 1°6 of solids in suspension; of course, this is 
very good, 1°6.—(Mr. Whitaker.) Yes, it is very good, 
but it is obtained at the cost of the hardness of the water 
to a great extent there, if colour is not to be taken into 
account. 


30126. That is one good one, but you would have to 
eliminate a great many bad ones; therefore that eleven 
would be very much reduced ?—Oh, yes. (Mr. Hanson.) 
At any rate, I would draw your attention to the cost ; 
3°64d. is the cost of producing that good result. 


30127. Which one? I did not quite catch it ?—No. 4. 
You have been referring to the 1°6 of solids in suspension 
as being excellent, but I call your attention to the cost 
of attaining it—3-64 pence per thousand gallons. 


30128. Quite so, that is a high price, I know. 


30129. (Sir William Ramsay.) Reverting to the point 
which I raised before, as regards the hardness of the 
water and the necessity for purifying it, if it is required 
for boiler purposes, might I ask first if there are many 
of these works on the same stream ? Do many of them 
take waters ?—(Mr. Haigh.) No. 15 is at the top of a 
stream, and No. 16 is only a little lower down, the second 
mill down on the same stream. 


30130. Are there many cases of this sort 7—(Mr. Han- 
son.) Oh, yes, there are many works on that stream, 
thirty over a distance of 12 miles. 


30131. I understand it is theoretical in law that if the 
water is taken from the stream, it must be returned to 
the stream in similar volume ?—That is so. 


30132. Would it not be a great extension of the same 
principle if it were also enforced, if the water were returned 
to the stream in the same or a better state as regards 
suspended solids and hardness? Then each man would 
return the water, so far as these points are concerned, 
in the same state as he got it, and his neighbour down the 
stream would have no cause of complaint ?—But as you 
go down the stream it would cost the trader so much more 


to do it. 


30133. Would it, because it is turned in in each case ? 
—You mean an equal per cent. of pollution ? 


30134. Suppose, for example, there were 10 degrees of 
hardness when it entered the first works; that was the 
natural state of the water. It was used and made harder 
by the proprietors of that works on the stream ; the 
proprietors would have an obligation to return it to the 
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stream with 10 degrees of hardness, so that the people Mr. John 4. 
below them would have a water equal to the original 4amson, Mr. 
water of the stream ?—(Mr. Hanson.) Should not that oa ae 
be after dilution with the stream ? Mr. Thorp 


30135. Perfectly right, but do you not think.it would Whitaker. 
be a reasonable standard ?—(Mr. Whitaker.) I think you 9¢ Oct, 1909, 
ought to consider the question of colour. The bulk of © — 
the lime used here is for neutralising the acid or de- 
colourising the effluent. If the colour is no objection, 
you would be able to reduce the lime considerably, and 
so reduce the hardness. 





30136. I suppose the colour is of no importance. There 
is very little of it there, because a little colour goes a long 
way ?—Yes. 


30137. These are not streams for drinking or fishing 
purposes ?—Noi at all. 


30138. (Mr. Tatton.) Are you not protected in regard 
to colour ?—We think so; the Rivers Board think not. 


30139. (Sir William Ramsay.) It would make no differ- 
ence in a boiler whether the water were coloured or not ? 
—It is better coloured than discolorized and rendered. 
excessively hard. 


30140. Previous contamination of water with colour 
would spoil it for dyeing purposes, would it not ?— 
(Mr. Hanson.) You may take it that the twenty-fifth 
or twenty-sixth mill down the stream to-day use it for 
dyeing the brightest colours you can imagine. That 
statement of mine I made before the Local Government 
Board Inquiry that was held, in the first case, under the 
1894 Act of the Yorkshire Rivers Board, that the trader 
would prefer to have the water foul as it is to-day for his 
dyeing, than to have the chemical character of it changed 
in other respects. These dyers are bred in the West 
Riding, as Colonel Harding knows; there have been 
dyers in the families for generation after gencration, and 
they dye very largely by rule of thumb. It is not a 
scientific process with them, but they are very, very 
exact in their results, very successful. 


30141. Then may I take it that you would agree to 
this proposition of mine, that the river should be passed 
from works to works with a stipulation that its suspended 
solids and its hardness should not be increased ?—Well, 
I should prefer personally, for the moment, not to give 
an answer to that. 


30142. Would you rather allow yourself to say that 
it appears fair ?—(Mr. Whitaker.) I do not think so. 
(Mr. Hanson.) You see, at present we are touching 
riparian positions. Now there is not a riparian right on 
the River Colne but what isinfringed by every trader on 
the Colne, and has been from time immemorial, but there 
is no litigation, no trouble. 


30143. But there must be some grumbling ?—Well, 
I have had the privilege of practically managing all these 
firms on this question for the last thirty years, and you 
may take it from me there is no grumbling, because they 
know it has got to exist at presént. 


30144. (Mr. Tatton.) Have they given up all hope ?— 
They make the best of their difficulties ; there is nothing 
but absolute diverting of water that we have had difficulty 
on, and that is very slight. 


30145. (Sir William Ramsay.) I notice there is difficulty 
with the boilers ?—With boilers there is a little, but there 
is far more since traders begun to treat, which is your 
point. More difficulties have arisen; in fact, I called 
the attention of the Commission to that fact last time 
I was here. 


30146. It does not appear material who purifies the 
water; that is a matter of arrangement; it may be the 
receiving mill or the mill which sends off the water, but 
it appears to me a very simple arrangement which could 
be made by the proprietors of the works on any particular 
stream, that the water should be received by the man 
below in the state in which the man above had got it 
from the stream, so far as its important characteristics 
were concerned ?—As a principle it does seem fair, but 
when one comes to look at the sort of machinery which’ 
would have to be provided to carry out a proposition of 
that sort, I am afraid we will be getting into very great 
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difficulties. It is not as if you could say at the moment, 
this stream is of a certain character, and it has got to 
remain so for all time. It would be a matter of fact, to 
enquire into the case. 


30147. It would require to be a matter of arrangement 
at first ?—(Mr. Whitaker.) It would vary a great deal. 


30148. It would vary from stream to stream ?—(Mr. 
Hanson.) The conditions of the river. (Mr. Whitaker.) 
It is no unusual thing for the water to rise very much 
within an hour’s time in some of these streams with the 
result that the stream is very much softer in character. 


30149. Quite so! Is it a matter which you think 
might be left to either the Rivers Board or a Central 
Authority, to make such an arrangement, and to make 
a provisional standard ?—Standard as to what ? 


30150. As to important matters in regard to your 
streams, suspended matters and hardness.—Suspended 
matters, yes; hardness I do not think they ought to 
consider at all. Neither ought they to consider colouring 
matter. 


30151. Well, we agree rather about that ?—If you get 
rid of the colour bogey, you could reduce your quantity 
of lime and hardness proportionately. 


30152. (Mr. Tatton.) What is the colour you use all 
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this lime to get rid of ?—Generally, if it is a coloured 
effuent, you use lime. 


30153. (Sir William Ramsay.) Would not alumina 
ferric ‘give you better results ?—In some cases, yes. 


30154. Is the lime not to reduce the sulphuric acid ?— 
In the bulk of the cases here where you find there is a 
seak plant, yes, that is so; but apart from that coloured 
water, I believe Mackey’s plant is practically nothing but 
lime. (Mr. Haigh.) In Mackey’s plant the precipitant 
is nothing but lime practically ; it deals with dyewater 
only, there is no soap there. 


30155. It would be a very good precipitant, Anyhow, 
you would get sulphate of lime thrown down to some 
extent, which would be quite a good precipitant for 
colouring matter.—No. 15 uses lime and copperas. 


30156. Yes, a mixture of the two would do very well. 


30157. (Mr. Tatton.) Are the filter beds all streaming 
filters ?—No, in one case it is a sprinkling filter; you 
call that a streaming filter, do you ? hae 


30158. Yes. It is not held up; it is not a contact 
bed ?—No, it is not a contact bed. There are none of 
them contact beds. 


30159. (Chairman.) Well, thank you, gentlemen, very 
much for all the trouble you have taken. 
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Mr. H. W. Hart, F.C.S., and Mr. Porrsr, representing the Wall Paper Manufacturers, Ltd., called in; 
and Examined. 


30160. (Chairman.) You have been good enough to 
prepare this statement for us. May we take this as it 
is, and put it into our evidence ?—(Mr. Potter.) We 
have no objection. 


30161. Thank you, that gives your views altogether ? 
—Generally speaking, yes. 


(1) Upon what principles should the Commission 
proceed in framing recommendations as to the extent 
to which a manufacturer should be required to purify 
his trade effluents before discharging them into a river 
or stream ? 


In answer to this Question we beg respectfully to 
submit that due consideration should be paid to what 
is practicably and reasonably available, following the 
words of Clause 6 in the River Pollution Act of 1876, 
and the interpretation put upon these words by Mr. 
Justice Bruce, in the Ribble Joint-Committee v. Almond 
& Co., in the High Court of Justice, Queen’s Bench Divi- 
sion, Manchester Assizes, July, 1898, where his lordship 
held that “reasonably available’? means reasonably 
available from a business point of view. 


Observations. 
As determining what is reasonably and practicably 
available, regard should be paid :— 

(a) To the nature of the goods manufactured at 
the particular mill under consideration and the 
consequent nature of the raw materials employed. 

(b) To the position and surroundings of the mill, 
available land, position on stream, volume of the 
stream and the locality, and also to the industrial 
interests involved. 


(2) Should there be fixed standards for various trades, 
and, if so, should the law provide means by which the 
standard could be raised or lowered according to the 
character of the stream ? 


In reply to Question (2) we submit that no general 
standard can be set up for a particular trade for the 
reasons already stated in paragraph (6) in answer to 
Question (1). 

Observations. 


As to the question of standards, it is our opinion that 
a special standard should be settled with each mill by 
taking cognizance of the business carried on at each mill, 
and the subjects mentioned in paragraph (b), Question (1). 
This, in effect, is what is actually done now in Lancashire, 
but the policy of the Pollution Authorities is non-com- 
mittal, and is always uncertain, the manufacturer, even 
if willing to do what is reasonably possible, is harassed 
and rendered hostile, the maximum expense is thrust 
on him, and there is no guarantee that such expense 
will render him immune from legal proceedings. 


(3) What methods are available for purifying trade 
effluents of various sorts within reasonable limits of cost, 
and what is the character or quality of the purified 
effluents produced by such methods ? 


In answer to Question (3), the methods available for 
purifying the crude effluent from paper mills are sedi- 
mentation, filtration, or a combination of both, assuming 
land to be available for this purpose. Owing to the 
large volume of water employed in manufacturing paper, 
the use of precipitants soon runs into prohibitive costs, 
By means of sedimentation and filtration, an effluent 
containing a small quantity of matters in suspension and 
a large proportion of matter in solution is attainable in 
most cases at a reasonable cost and these are not of a 
particularly noxious or putrescible character. 


Observations. 


We should like to give our experience of two typical 
paper mills in Darwen; one, the Almond & Co. Mill, 
referred to above, making a very common class of paper 
and situated in a thickly populated district, being in the 
eentre of the borough, with little or no land available as 
a site for purification works; the other, Hollins Paper 
Mill, making a better class paper for printing and wall 
papers with land available for purification works. 

In the case of the Almond Mill, we had an average 
effluent of 175,000 to 200,000 gallons for twenty-four 
hours, charged with over 300 parts of suspended matters 


per 100,000 parts of water and about 250 parts of dis- Mr. H. W. 
solved matters per 100,000 parts of water. We installed Hart, F.C.8., 
a settling tank with a capacity of about 14,000 gallons, and 
which was as large as our land would admit, and a filter Ur. Potter. 
press with pumps, etc. 

We expended at the time of the trial a capital sum in a Soa 100 
purification plant of £1,300 and involving an annual 
working expenditure of £680. 

The Local Government Board gave leave to prosecute, 
and the case went for trial before Mr. Justice Bruce, in 
the Manchester Assizes, 1898. 

We admitted pollution: the effluent discharged into the 
river contained on the average about 20 parts of totally 
suspended matters, and a little over 250 of total dissolved 
matters. 

The case was decided in our favour on the ground that 
we had done all that was reasonably and practicably 
available under Clause 6 of the Pollution Act of 1876, 
and it was shown in evidence that in a mill of this class, 
producing a little over 3,000 tons of paper per annum, 
at an average value of £8 ls. 4d. per ton, had we adopted 
the scheme suggested by the Ribble Joint Committee’s 
inspector, Mr. Naylor, we should have been involved in J 
an annual expenditure of £1,320 per annum or a charge 
of 8s. 4d. per ton of paper, amounting to over 5 per cent. 
on the turn-over. 

Evidence by two paper experts on this class of trade 
showed that a sixteenth of a penny per lb. on the paper 
produced (lls. 8d. per ton) by any manufacturer, con- 
stituted the difference between working to a profit and 
working to a loss, 

We may state that since this time we have shown our 
good faith and desire to meet as far as possible the wishes 
of the Pollution Authority by spending more money in 
raising the height of the tank and thereby increasing its 
settling capacity. 

With regard to our Hollins Mill, we have spent a large 
amount of money in works to prevent pollution both 
inside the mill and outside. The precipitation tanks, 
pumps, piping, presses, namely, the purification works 
external to the mill, involved alone an outlay of £5,700 
with an annual working cost of £1,500. This is up to the 
year 1898. Besides this the cost of the internal arrange- 
ments for preventing pollution has been considerable. 

This mill has an average effluent of 800,000 gallons 
of water per twenty-four hours, which will average about 
10 to 12 parts of total suspended matters per 100,000 of 
water, and about 150 of total dissolved matters per 
100,000 of water at the point of discharge into the river. 

Owing to the use of esparto grass and materials requiring 
the use of bleaching powder, the effluent discharged 
from our purification plant to the River Darwen was 
alkaline, for which no reasonable cure can be suggested. 

We have calculated out that to neutralise this alkaline 
effluent would require per twenty-four hours 7,680 lbs. 
of commercial hydrochloric acid, which, at 2s. per carboy 
(about 1 ewt.), would cost us £30 a week ; or, if commercial 
suiphuric acid of 80 per cent. strength were employed, 

3.900 Ibs. per twenty-four hours would be unecessary at 
45s. per ton, £19 10s. per week. 

The effect of alkaiinity 1 our effluent, even when it is 
clear, frequently produces precipitation and turbidity at 
the point of confluence with the river. 

It should be noted on the other hand, that mills dealing 
with comparatively large quantities of lime residues find 
their crude water settles fairly quickly in the sedimenta- 
tion tanks, and further that the sludge so settled out, 
is comparatively easy to deal with in filter presses ; it is 
not so slimy and difficult to press as it otherwise would 
be, but the sludge so obtained rapidly accumulates and 
is difficult to dispose of and very heavy expenses are 
entailed in dealing with it, even if ground be available 
close to the mill site. 

We regret that the Commission did not see their way 
to visit this (Hollins) mill during their visit to Darwen 
last May. 


(4) Whether there are any cases in which manufacturers 








_experience difficulty in satisfactorily purifying or disposing 


of trade effluent ? 
In reply to Question (4), we beg to state that this 
question is answered in the affirmative in our observations 
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under Question (3), but we would further add that the 


owner of a mill has no compulsory power of acquiring 
land or easements over land, but is at the mercy of the 


neighbouring landowner, if he must acquire land to meet 
the requirements of the Local Authority; the price is 
therefore, always raised against him. Moreover,. the 
difficulties referred to in the question would vary accord- 
ing to the nature and characteristics of the paper made 
at mills of different classes. For instance, a paper mill 
making news from chemical and mechanical pulp with 
the ordinary sizing and loading additions, and where the 
use of bleaching materials is not entailed, does not produce 
the dirty effluent which would come away from another 
mill in the same stream using, say, dirty rags, esparto and 
material requiring bleaching, involving the installation 
within the mill of elaborate and costly plant to.deal with 
the dirt and non-paper-making material separated from 
the raw material in the preparing processes, and it is possible 
for the news manufacturer to effect the purification of 
his crude water to a very large extent within his mill by 
the use of the continuous filters which have been largely 
adopted for the last few years, whereby the suspended 


- materials (fibre, loading material in a comparatively clean 


condition) is reclaimed, and in many cases, is in a fit 
eondition to be returned to the manufacture. 

We contend, therefore, that what is comparatively 
easy to accomplish in a news mill becomes practically 
impossible in another, and that great discrimination and 
practical knowledge must be brought to bear in forming 
a judgment on the effluents of various classes of paper 
mills. 


(5) Whether any alterations of the law are desirable 
in regard to trade effluents and manufacturing pollutions 
generally ? 


In reply to Question (5), we deprecate any serious change 
in the law as it stands, especially with regard to the pro- 
tection afforded to manufacturers under Clauses 4 and 6 
in the Act of 1876. 

Ubservations. 


The authorities and manufacturers in Lancashire have 
arrived, after long years of negotiation and litigation, at 
a working basis which is, in practice, about all that trade 
competition permits manufacturers to do. Great expense 
and waste may be caused by change of the law, but the 
final result cannot differ materially from the present 
achievement without seriously jeopardising the existence 
of the industry. Whatever alterations in the law may 
be recommended, we hope the safeguards to manufacturers 
given by the Act of 1876 will be retained. 

We suggest that the law might be altered so as to pro- 
vide that the manufacturer should be furnished as of 
right, with a copy of the Local Government Board’s 
Inspector’s Report when the Board give liberty to prose- 
cute. In Almond’s case we were denied a copy of such 
Report, which placed us at a great disadvantage in making 
our position good before Mr. Justice Bruce. 


30162. And then of course any members of the Com- 
mission may put any questions they like ?—(Mr. Potter.) 
Certainly. May I explain, I used to be in charge of these 
works, but it is some ten years since I have been living 
there, Mr. Hart was our chemist at the time when these 
proceedings took place, and is now resident there, and is 
much more conversant with the question. I therefore 
thought it better for Mr. Hart, the chemist, to prepare 
the evidence, and to answer any questions. I shall be 
glad to supplement anything if you require it from me. 


30163. Quite so. Then so far as 1 am concerned, I 
have very few questions to ask. What is the state of 
the river Darwen when it gets to your works ?—(Mr. 
Hart.) It is already polluted. 


30164. Largely polluted ?—Well, we have twenty- 
one manufacturers—twenty now, I think—above us, 
within the radius of the township of Darwen. 


30165. (Sir William Power.) Do you have to purify 
the water before you begin to use it for your purposes ?— 
Yes, we have to purify it by impounding. We take the 
river in and pass it through settling tanks on its way to 
the works. The settling tanks are in the works buildings 
just below the floors. Iam speaking now of our Almond 


Mill, which was the case we had some litigation about 


with the Ribble Joint Committee. 


30166. What is your objection to the raw water; is 
it to the colour, or is it organic pollution, or what? Is 
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it too much coloured for your processes ?—It is too dirty, 
too foul; it contains considerable quantities of matter 
in suspension, which would make our paper dirty. 


30167. And the process you adopt takes out the sus- 
pended matter ?—Yes, it is a matter of sedimentation 
purely and simply. I refer now to our Almond Mill, 
where in fact our main supply is the River Darwen itself. 


30168. (Chairman.) Then at your other mill, is it also 
the Darwen that supplies it with water ?—No, we have 
a prescriptive right. (Mr. Potter.) We have a prescrip- 
tive right to the extent of about 1,000,000 gallons a day 
there, which come in from the hills on either side, and 
some we pump from the old coal workings underneath 
the neighbouring land, and there we make a better class 
of paper. The Hollins Mill is about a mile and a half 
below Almond Mill on the same stream, and we make 
papers there up to the quality of cheap writings, but we 
can no longer make them now up to that quality, because 
of the dirt in the district. 


30169. The water you use for your Hollins Mill is puré 
water ?—Pure water from the hills, or from underground 


30170. And where does that water go after you have 
used it ?—Into the river. 


30171. Into the Darwen ?—Yes. 


30172. And in fact that water from the hills is your 
own water, so to speak ; ‘it is used for nothing else but 
your mill ?—There js one user who has a right to a sufficient 
supply for his boilers. 


30173. (Sir William Ramsay.) May I take your paper 
in the order in which you mention the points ?—Yes. 


30174. As regards your observations on question (1), 
would it not be very difficult to determine any stand- 
ard, paying consideration to the nature of the goods 
manufactured ? It appears to me a most indefinite thing 
to base a standard upon. I imagine the idea would 
be that you were to return to the river a satisfactory 
effluent. Could the satisfactoriness of that effluent be 
possibly based upon the nature of the goods manufactured 
in the mill ?—Looking at it from a rather different stand- 
point, we maintain as to what is reasonable and practicably 
available, that in order to determine that, you must 
have regard to the nature of the raw materials which are 
employed in the manufacture of the paper, the class of 
paper being made as well as other local conditions, as put 
down here. 


30175. It appears to me hardly fair. Supposing a 
man makes wood pulp paper—I put an extreme case, 
I believe it does not come forward in this country at all 
practically, that is, that he purifies his own wood pulp 
and produces sulphite liquors—he does that, of course, 
at his own risk, he produces a very noxious effluent, he 
ought to be treated differently from a person who employs, 
say, rags, and who has very little noxious effluent of any 
kind at his disposal. I am stating a very extreme case. 
That sulphite effluent is an extremely difficult substance 
to get rid of ?—It is extremely difficult to deal with. 


30176. Yes ?—If that manufacturer were situated 
where he had a mill running, it would be very hard on 
him to say: ‘‘ Well, you must turn out as pure an effluent 
now under these new regulations as a man making news- 
papers, and not making wood-pulp papers at all.” It 
would be a handicap probably that would prohibit his 
industry altogether. 


30177. It probably would ?—Yes. 


30178. Then do you think it is possible to make a 
general standard for the trade ?—No, I think not. 


30179. Would it not necessitate an enormous amount 
of inspection, supposing you were to standardize each 
separate works ?—No, not more than at present as regards 
inspection. It would involve work, in the first instance, 
to determine what was a satisfactory standard from all 
points of view for that particular mill. It would require 
expert and technical knowledge to decide what was a 
satisfactory standard, but having decided that, I do not 
see that it is going to involve any more labour than the 
present system, where, in the Ribble Watershed, you 
have the Inspector and sub-Inspectors making frequent 
visits to each of the mills. They come round to us very 
frequently indeed. That all entails supervision, of course. 
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30180. Yes, I see ?—The difficulty would be in initially 
seeing what was a legitimate standard for that particular 
mill, 


30181. Quite, but that might be done. Do you not 
think it would require the assent of other owners of mills 
on the stream or could it be done without their assent ? 
T am thinking of a work of that kind pretty far up a 
stream, which is producing a very polluting effluent. 
Would not the mill-owners on the same stream below 
not object to the stream being made polluted by such a 
thing ?—Well, presumably any legislation, any laws 
passed would not allow a stream to be made any fouler 
to-morrow than it is to-day. ; 


30182. They would just take the present state of 
affairs ?—We are working at Almonds, as you will ob- 
serve from this evidence, under disadvantageous condi- 
tions, inasmuch as we do not take clean water into our 
mill in the first instance, but I cannot imagine that 
anything you gentlemen propose to do would make the 
state of the river worse in the future than it is to-day, 
so if you did anything at all the thing would be improved, 
and you would have no difficulty with our manufacturing 
confréres. 


30183. I see you give a statement as regards the 
Almond Mill, that you have an effluent of 175,000 to 
200,000 gallons in the twenty-four hours, charged with 
over 300 parts of suspended matters. I presume these 
suspended matters are mostly china clay and lost pulp ?— 
No; perhaps I might explain exactly what this is. 


30184. Yes ?—This is an effluent, not the effluent we 
are turning into the river. These are matters that come 
away from our manufacturing processes, and which we have 
to deal with as best we may. 


30185 Yes, I see ?—But of those 300 parts of sus- 
pended matters, there is a proportion certainly of mineral 
filling, but not quite so much as you might find in a 
better class mill, very largely dirty, gritty matters. 
They are very, very crude materials which we must use 
in this Almond Mill. As a matter of fact, there is no 
china clay used in the mill; they cannot afford to pay 
for it; it is a low class of paper. There is a certain 
proportion of mineral filling no doubt, but I would not 
like to say the bulk of it was that. 


30186. Do you employ this apparatus for saving the 
fibre ?—In that mill we have strainers to strain off the 
fibre that comes away as far as it is possible to do so, but 
these 300 parts are not paper-making material at all, they 
are dirty matters of the nature of the waste material we 
use, and we have to deal with these 300 parts and take 
out as much of it as we can. We cannot use it again; 
it is too foul; we have to press it and cart it away at 
very great expense. There is no paper-making material 
in it or not any serious amount. I would just like, while 
you are on that matter, Sir, to point out that there is a small 
error in the capacity of our tank. Instead of 14,000 
gallons it should read 16,800 gallons to be strictly accurate. 

30187. Then do you pass all this 175,000 or 200,000 
gallons into this small tank in one and a half hour’s flow ? 
—Yes. 

30188. It all goes through ?—Yes, it all goes through 
that tank. 

30189. Do you find that that produces much effect 
in the settling ?—Oh yes, we turn out on the average 
about 20 parts per 100,000. 

30190. That is after filtration ?—After sedimentation. 


30191. After sedimentation alone ?—After sedimenta- 
tion alone. 


30192. Then most of it settles ?—Yes, the greater 
bulk of it by a long way. 

30193. (Mr. Tatton.) You reduce the 300 to 20 ?—On 
the average it would be about 20. 

30194. (Sir William Ramsay.) Then you filter after- 
wards ?—That sedimented matter is then in a liquid 
condition. We could not handle it anyhow. We have 
to press it into cakes by means of filter presses to make it 
more easily disposed of ; we have to press it for carting. 
In any case we could not afford to cart liquid sludge, 
naturally. 

30195. But then the effluent from that is filtered, I 
understand, or is it merely the fibre that is filtered, the 
sludge that is filtered ?—The sludge is filtered. 
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30196. But not the effluent ?—The matter is sedi- 
mented in this tank and the overflow goes into the river. 


30197. Without being further treated ?—Without 
being further treated, 


30198. With its 20 parts ?—With its 20 parts. (Mr. 
Potter.) May I draw your attention to this? These 
figures are ten or twelve years ago, 1898, and the average 
value of paper then was £8 ls. 4d. per ton; it is very 
much less now. 


30199. I was going to ask the date; it is 1898 ?—It is 
1898. 


30200. The margin is still smaller now ?—The margin 
is still smaller now; in fact we are not making a profit 
at that mill now. 


30201. So that any addition to the expenditure on 
purification cuts into the business very much ?—Well, 
it would then, because this mill is in the very centre of 
the town of Darwen. We had to pull down cottages to 
make room ; I think we had to buy cottages ; we certainly 
had to pull them down to put up the tanks, and. to find 
room for the presses. 


30202. Which made the land very expensive ?7—Well, 
it made a great difficulty and added to the difficulties, of 
course. 


30203. 1 suppose the statement referring to Hollins 
Mill that the water will average about 10 to 12 parts 
of total suspended matter means after settlement. This 
mill has an average effluent of 800,000 gallons of water 
per twenty-four hours which will average about 10 to 12 
parts of total suspended matters per 100,000 of water 
and about 150 of total dissolved matters per 100,000 
of water. That means after settlement in the way you 
have described ?—(Mr. Hart.) Yes, exactly. 


30204. Do you find any use whatever for your sludge ?— 
No. 

30205. It is simply deposited on the land, I presume ?— 
Yes. We have tried a great number of experiments and 
gone to considerable expense to try to make something 
out of our sludge. 
from it but you cannot do it unless you have a very much 
greater output of waste material than we have. You 
want 100,000 tons. It would make a hydraulic cement. 


30206. May I ask first, do you use esparto ?—At this 
time we used esparto at our Hollins Mill. 


30207. Then, you recovered the soda, I presume ?— 
Yes. 

30208. Then, part of your waste is carbonate of lime 
used in causticising the soda ?—Yes. 


30209. That has to be carted away too ?—Yes. 
30210. You bleach the pulp ?—Yes. 


30211. And your spent chloride of lime is also carted 
away ?—Yes. 

30212. Does the effluent from the bleaching process 
get inte the river ?—It all passes together in our main 
effluent through the tanks before reaching the river. 


30213. All mixed together ?—Yes. I need hardly 
say there is no spent bleach ever reaches the river ; there 
is too much organic matter; it takes it all up. I might 
explain perhaps this point, that we have removed our 
esparto plant from this miil. This is what obtained in 
the year I was speaking about. We have removed our 
esparto plant from that mill. 


30214. Do you still recover soda ?—We have no soda. 
to recover at all; we have no causticising, quite an insigni- 
ficant amount of soda is used for old papers. 


30215. Is there any change in the law that you would 
suggest, would be advantageous from your point of view 
or from the point of view of the manufacturers in gen- 
eral; are you satisfied with it as it stands ?—We find 
there is no finality. 


30216. You would like that there should be some sort. 
of finality 7—It seems to me that the crux of the matter 
is this, that we are on comfortable terms at present with 
the authorities ; we do not know how long it will last ; 
we have spent a large amount of money; there is no 
finality ; we have no guarantee. As we indicated in 
our letter here, we have come to a working arrangement: 
but it can only be described as such. 
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30217. 1t might be broken at any time ?—It might be 
broken at any time ; we see no finality. 


30218. Is it possible ever to have finality; the natural 
tendency would be to try to make the streams less and 
less offensive. All that, I think, could be possible would 
be that you would be left alone for a, certain period of 
years, say ten, and then the state of affairs would be 
revised. I am not thinking of your trade alone, but of 
many others. One would require to legislate for many 
trades, not from one particular point of view, and in the 
case of the other trades, I think all that could be done 
would be tosay: “ Well, this appears a fair state of things 
for the present, we will allow you to keep going for five 
or ten years and then we shall have to revise ”’ ?—Yes, 
but of course—— 


30219. I may point out that is what is done practically 
under the Alkali Act in connection with the escape of 
noxious vapours from chimneys ?7—Yes. 


30220. They put on a very easy limit, as they call it, 
five grains per cubic foot of acid in the escaping gases, and 
I do not suppose any manufacturer now turns out any- 
thing more than ‘5 grains per cubic foot. It is fonnd 
advantageous to recover, and he has also found it very 
little trouble and expense, and, as in your trade, it would 
become easier and easier as the processes for recovering it 
get known and other manufacturers make use of them, so 
one would expect in the course of time there would be an 
improvement. I quite take the manufacturer’s point of 
view, that there should be no pressure at first, that we 
ought not to interfere with the existing state of trade or 
ought to interfere as little as possible ?—Naturally, you 
could purify the Darwen to hold trout as it did seventy to 
eighty years ago. But what is reasonable in this matter ? 
It seems to me that it should be possible, taking our mill 
for example, and taking the local conditions, what we can 
do as regards land and cost, for the local authority to 
say to us: “ Well, now you are able to do so and so, 
we expect you to keep up to such and such standard ; 
so long as you keep up to that standard you are immune 
from litigation.”” But supposing a change in the personnel 
of the Ribble Joint Committee, we do not know what 
would happen. 


30221. Then, do you think the appointment of a Central 
Board would be the best remedy for that state of affairs, 
to which an appeal could be made, and from which you 
would get a perfectly impartial judgment. That has been 
the recommendation of the Commission, that there should 
be such a Central Board ?—(Mr. Potter.) May I say 
something on that ? 


30222. Please do ?—We are very anxious to preserve 
our rights to go before the High Court. We have not 
been satisfied at all by the Board of Trade Inquiries when 
they have been held. 


30223. (The Secretary.) The Local Government Board, 
you mean; it is not the Board of Trade ?—The Local 
Government Board. There is a gentleman sent down to 
inquire; naturally he could not be either, expert or 
conversant with our business, and we much prefer to 
have our rights safeguarded, which we can now do by 
coming before the High Court of Justice. 


30224. (Sir William Ramsay.) The proposal which was 
made by the Commission was that the Central Board 
should retain the services of experts who would be able 
to determine matters of fact, and the Courts would be 
simply used in order to try the cases as regards the law. 
Most of the money spent in litigation is spent in pro- 
fessional evidence and in arguing about that professional 
evidence by barristers. It would save a very large amount 
of the money if the facts could be taken for granted, 
if the facts could be returned by a Central Board which 
would serve as a basis for litigation, if you like ?—But 
our experience with the experts employed in our cases 
by the authorities has not been very satisfactory. They 
all came with wn parti pris with a predetermined scheme 
of their own; we did not get impartiality. 


30225. (Mr. Tatton.) Then, on the whole, would you 
rather have standards and work out your own salvation ?— 


(Mr. Hart.) Well, you are bound to have them sooner 
or later. 


_ 30226. Now, would not that press hardly in your par- 
ticular case ? You are short of room at your works ?— 
Not if reasonable standards are adopted. What we are 
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most anxious to retain in the Statute as it stands at 
present is that you must regard what is reasonably and 
practically available, using those terms in a commercial 
sense. In the litigation we had, Mr. Justice Bruce held 
that those terms must be naturally translated in a com- 
mercial sense. 


30227. Then you mean to say that you would have a 
permanent standard fixed for your particular works, not 
a general one for paper works ?—Yes, exactly, and in 
taking that standard I maintain it would be necessary to 
have regard to what was possible to-day from the business 
point of view. It would be possible for one works to 
purify more than another. For example, if we had as 
much available land round our Almond Mill as we have 
at our Hollins Mill, we would be able to do more, and the 
determining factors would be what you are getting from 
your paper, the class of paper you are making, what is 
your margin of profit. When you have all these things 
to take into consideration, the manufacturer can say: 
““T can do it, or I can not do it.” 


30228. Would not that be rather hard on your com- 
petitors ? A competitor of yours might have plenty of 
room to put down purification plant, and it may not 
cost him very much more to treat his waste efficiently 
than it does you ?—Quite so, but there again you would 
come across the same proviso, what is reasonably and 
practicably available from a commercial point of view. 
In the case of this inquiry we were content to produce 
our books and show what we could afford to do in this 
matter. The proposal of the Ribble Joint Committee’s 
Chief Inspector and Engineer, Mr. Naylor, who was the 
engineer, would have cut into our profits to the extent 
of 8s. 4d. a ton. 


30229. (Sir William Ramsay.) Which would practically 
have taken away the major portion of them ?—Quite 
so. As Mr. Potter has already said, we have got our own 
inspectors, we have our own engineers, we consulted all 
the best men we coyld in the case of this trial. Our 
own expert in the vicinity here in Victoria Street pro- 
mulgated a scheme which would cost us about £1,300 a 
year. We cannot do it; it cannot be done. You can 
close a mill, but you cannot purify the water to what 
some people would call a reasonable standard of purity. 
But we proved to the satisfaction of the Court that we 
did all we could, we did all we could be expected reason- 
ably to do short of closing the mill. Of course it is a 
very difficult position to be placed in. 


30230. (Mr. Tatton.) You would suggest taking each 
mill and having a sort of preliminary inquiry as to what 
they could afford to do ?—I cannot see any other sugges- 
tion that will ever land you into finality. You must 
have a standard. What is pure and what is impure are 
wholly relative terms. The paper industry is a peculiar 
industry in this sense that we require enormous volumes 
of water for the finished material produced, and the 
tendency nowadays is for that water to be increased. I 
daresay we are using 12 gallons of water per lb. of paper 
made. That means that you have enormous bulks of 
water to treat, and the impurities are more diffused, 
and it is a difficult question to solve. There is no nitro- 
genous matter as in domestic sewage, which is compara- 
tively easy to precipitate. If you use precipitants it is 
very difficult to treat a paper effluent. 


30231. Then you would have that standard fixed for 
a definite length of time ; it would not be final of course 
for ever; so many years ?—So long as the conditions 
then obtaining prevailed. 


30232. Supposing something better were invented, 
a better process ?—Then it would come up for considera- 
tion. Ido not think you can legislate for all time. 


30233. Then how would that differ from the present 
arrangement, that you have to use the best practicable 
and available means. Now each works has to use the 
best practicable and available means under the present 
law ?—That is so. 


30234. Would it not be the same thing ?—If you have 
an initial outlay only. (Mr. Potter.) We have ancient 
outlets under Clause 4 of the Act, and that clause, of 
course, we are very anxious to preserve. And then we 
say, too, that the interpretation of what is reasonably 
and practicably available is one to be regarded from the 
commercial point of view. 
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30235. That is under the 1876 Act ?—Under the 1876 
Act. (Mr. Hart.) Yes. 


30236. (Mr. Stafford.) I see you are very strongly in 
favour of this Clause about best practicable means reason- 
ably available ?—(Mr. Potter.) That is our protection. 


30237. But you do not like any person to interpret 
on behalf of a Rivers Board ?—We like it to be interpreted 
by a Court of Law. 


30238. But you have expressed here very strong opinions. 
You say :— 
“This in effect is what is actually done now in 
“ Lancashire, but the policy of the Pollution Authori- 
“ties is non-committal, and is always uncertain, the 
*“ manufacturer, even if willing to do what is reason- 
** ably possible, is harassed and rendered hostile, the 
“maximum expense is thrust on him, and there is 
“no guarantee that such expense will render him 
‘immune from legal proceedings.” 
Now that is a very strong statement. Could you give 
us something to show us what the Rivers Board have 
done to you ?—What has been done to us ? 


30239. Yes ?—Well, I rather wish to avoid bringing 
forward any personal matter. 


30240. Well, if you wish to avoid it why put a para- 
graph like that in your statement ?—Well, if you had 
been through the correspondence and the litigation 
that we went through for four or five years, with the 
Ribble Joint Committee, and been brought into a Court 
of Law, in which we won—it is a personal matter which 
I rather wish to avoid—but we went to the Ribble Joint 
Committee and offered to do what they had asked us to 
do and make some compromise. The answer we received 
was that the briefs had been delivered and had been 
drawn up. We could not do anything more; we had 
to fight the case. We won the case, and it cost the county 
£3,000. As matter of fact, the brief was never used ; 
whatever the brief was it was never used; they went 
into the Court on quite a different case. The case was 
never fought on the objections raised beforehand by the 
Committee, but it was fought on a mere question of 
expense, and everybody complained. 


30241. Is it not rather a strong statement that the 
Rivers Board wished to harass you and wished to put you 
to an unnecessary amount of expense ? You first of all 
are in favour of the best reasonable means, but when it 
comes to a Rivers Board, who are the authority who are 
to say what are the best reasonable means, then you 
object to them. What would you put in their place ?— 
We are asking to be protected by a Court of Law. 


30242. From the Rivers Board ?—From the Rivers 
Board, certainly. As a matter of fact we are not opposed 
ourselves to purification. We have spent very large sums, 
far more than appear from these figures—we have not put 
them in here because they are works we did inside our 
own. business—and we have learned a great deal about 
our own business in consequence of having to look into 
the question of waste effluents. We have not been hostile : 
on the contrary, we have taken the view that it was right 
for us to do all we could do. I have given the figures of 
£5,700, we have spent £10,000 inside our works. Because 
we saw a profitable return, we did not look upon those 
figures as figures we ought to give you: we have always 
tried to meet the authorities. 


30243. Is this an expression of opinion from yourself 
or does it express the opinion of other manufacturers ?— 
It is our own opinion. 


30244. Your own opinion alone ?—Yes. 


30245. You have had unfortunate experiences ?—We 
have had a very costly experience and a very troublesome 
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one, and for the last ten years, as I understand, Mr. Hart 
tells me, we have been at peace with the authorities. 


30246. Now would it not be better for you to have a 
fixed standard than to have this reasonable means, leaving 


this to be interpreted by the Rivers Board or any authority 26 


that has to deal with the question; it would be better 
for you to have a fixed standard for the whole trade ?— 
For the whole trade ? 


30247. Yes ?—When you speak of the whole trade, do 
you mean all sorts of paper-making ? 


30248. Yes; all sorts of wall papers, for instance ?— 
We do make paper for wall paper, but it is paper-making 
pure and simple, and we make printings for the general 
trade also. A news mill has no effluent to speak of, but 
a mill making esparto papers or fine papers or rag papers 
has a very troublesome effluent. 

30249. You think you could not have one standard 
for the whole trade ?—I am certain you could not. The 
effluent from a mill like Almond’s, which uses refuse 
material, is very much worse than the effluent from a 
paper mill using prepared material like a news mill. The 
work is done in other countries. The chemical pulp 
comes ready prepared and goes straight into the beater. 


30250. You object under those conditions to having 
this fixed standard ?—I say it is quite impossible. 


30251. And you prefer to be left to fight your Rivers 
Board in a Court of Law without having an appeal to a 
Central Authority ?—I think so. 


30252. It is an expensive thing for an individual manu- 
facturer, legal proceedings in all these cases ?—In this 
case it was an expensive matter for the county. 


30253. Well, but it might have been an expensive 
thing for you had you been beaten ?—Certainly. 


30254. (Mr. Tatton.) With regard to the standards 
again, may I’ask one more question ? Would it be possi- 
ble to have, say three standards, say for the whole of the 
paper-making trade ; one for brown paper, one for white 
paper and one between the two; could you come then 
within any of those three standards ?—(Mr. Hart.) Well, 
if every mill were similarly situated with regard to avail- 
able land you might do so; you might have a standard 
determined within very small limits indeed having regard 
to the class of paper being made and raw materials used. 
That is quite so, but what I want to point out to you is 
this, that when you have two mills making the same 
paper, or using the same raw materials, you should expect 
one to turn out a better effluent than another because 
he has the available means at hand. If you could imagine 
our Almond Mill, built as it is in the very heart of the 
town, in the centre of a very dense population, you would 
recognise we cannot acquire land except at a very high 
expense. That is the difficulty in making a general 
standard even for a particular class of paper, otherwise it 
would be quite feasible as you suggest. (Mr. Potter.) 
I might say something else about that. Take the case of 
esparto paper. You are speaking of white papers. Es- 
parto is undoubtedly the best material, except fine white 
rags, for making paper. In practice, a ton of esparto 
gives about 40 per cent. of fibre, and the remainder of the 
esparto has to be treated as waste. A ton of chemical 
pulp is practically all fibre, and they both make white 
papers, so it is very difficult to apply the same standard 
to two mills, one using esparto, the other chemical wood 


pulp. 

30255. In the one case you would have a recovery 
plant—you recover the esparto liquors ?—There is great 
washing process. 


30256. (Chairman.) Thank you very much. 


Mr. Percy C. Greaves, Mining Engineer of Wakefield, and Mr. Rostyn Horipay, Mining Engineer and 
the General Manager of the Ackton Hall Collieries, of Featherstone, Yorkshire, on behalf of the 
Mining Association of Great Britain, called in; and Examined. 


30257. (Chairman.) You have been kind enough to send 
us a proof of your evidence ; we shall be glad, if you 
have no objection, to put that bodily into our evidence, 
so that it will appear altogether ?—(Mr. Greaves.) Cer- 
tainly. (Mr. Holiday.) Certainly. 

(Mr. i 
Wakefield, and act as consulting engineer for a number 
of large collieries, the output from which is about 


2,000,000 tons per annum 
6225 


Greaves.) 1 am a mining engineer practising at 


There are practically five effluents from coal mining 
as follows :— 

1. Water pumped, or flowing direct from 
crop” coals through adits. 

2. Coal-washing water. 

3. Coke-quenching water. 

4. Spent gas liquor from sulphate of ammonia 
plants from coke ovens. 

5. Water from the blowing-off of boilers. 
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As regards No. 1. This varies very largely at each 
colliery, some pits being perfectly dry, whilst others 
have very large quantities of water to deal with. In one 
case a colliery with an output of only 50 tons per day 
pumps 1,161 tons of water, and in addition to this some 
1,350 tons of water run out of the mine by gravitation ; 
so that altogether this pit is dealing with some 50 tons 
of water for each ton of coal produced. I produce the 
following analysis of this water, from which it will be 
seen that it is very bad water indeed, and to impose any 
legislation calling upon the colliery company to treat this 
water, would be equivalent to shutting it up, and even 
then the pollution would not stop, because the water 
would rise and gravitate out of the mine. 


Analysis of Pit Water Referred to. 


grains 
per gallon 

Insoluble matter - - : - - 37°66 
Peroxide of iron - - - - Ou 
Lime - - - : - - - 38°44 
Magnesia . - - - - - 17°24 
Sulphuric acid - : - - - 140-00 
Chlorine - - - - - - 6:30 
Alkalies - - - - - - Sees (LZ, 
Total solid residue - = - - 397°46 





This is an extreme case, but there are many collieries 
within my knowledge that pump from 5 to 10 tons of 
water per ton of coal raised. In some cases the water 
is very bad, but in others it is perfectly harmless. In 
new pits sunk to the lower and deeper seams this trouble 
is not likely to be met with, as most of them find the 
water in the shaft, and not in the workings, and this is 
tubbed off. 

As regards No. 2. The effluent can be fairly easily 
dealt with, either by means of settling tanks,or by passin 
the water through washed coal, and mixing the “slimes ”’ 
with the small coal for coking, and this is done at practi- 
cally all the collieries I am connected with. 

3. The coke-quenching water can be dealt with by 
means of settling tanks, without much trouble. 

4. This is the most difficult water to deal with, and 
there are several ways of doing it, though none of them 
are entirely satisfactory so far as I know. At some 
collieries it is evaporated at a considerable cost, by putting 
up a special plant, and using gases which would otherwise 
be utilised to raise steam, supplemented by coke breeze. 

Other collieries use the water to quench the coke, but 
it gives the coke a dull appearance, and there is a differ- 
ence of opinion as to whether the coke is worse to sell in 
consequence. 

There are two chemical processes, one invented by 
Mr. Radcliffe, and the other by Dr. Grossman, but I 
believe neither of these systems is in use on a large com- 
mercial scale, and I believe there is no satisfactory system 
yet known how to deal with these waters. There are some 
new ‘‘ Kopper’s”’ ovens where the gases are not scrubbed 
with water, but passed straight into the saturator, and 
I am informed the spent gas liquor is reduced very 
largely in consequence. The Otto-Hilgenstock Company 
are putting down a plant in Scotland in which they say 
there will be no waste liquor. They have two plants 
working in Germany. 


5. Much of the water used in boilers is very often pit- 
water, and is extremely hard, and leaves a lot of solids in 
the boiler, which must be blown out from time to time, 
but the effluent can be dealt with by means of settling 
tanks, without too much trouble. 


(Mr.- Holiday.) I am a mining engineer and general 
manager of the Ackton Hall Collieries of Featherston>, 
Yorkshire,from which the output is 800,000 tons per annum, 

The effluents from coal mining can be divided under 
two principal classes :— 

1. The natural water of the strata. 
2. Effluents from various processes carried on at 
a colliery. 

No. 1. This may be pumped or flow directly through 
adits. Both the quantity and quality vary largely at 
different collieries. In a number of cases there are many 
tons of water dealt with per ton of coal output. Should 
legislation impose upon the colliery company the treat- 
ment of such water, it would practically amount to the 
shutting up of the colliery, nor would the damage inflicted 
cease, as the water finding its way to the mines to the 
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dip, would cause them to be closed, and even then it 
would rise and continue to flow by gravitation. There 
waters commonly contain peroxide of iron and sodium 
chloride. 

No. 2. These consist of :— 

(a) Water from coal washing. 

(b) Coke quenching water. 

(c) Water from blowing off of boilers. 

(d) Devil water from sulphate of ammonia plants. 

(a), (b) and (c). The solids in suspension in these efflu- 
ents can be dealt with at a not excessive cost by means of 
settling tanks, or in the case of (a) by passing the water 
through the washed coal, though the resulting dull appear- 
ance detracts somewhat from its selling value. In con- 
fined areas where the land surface is flat, the settling tank 
treatment is considerably higher in cost. 

(d) This effluent is the most difficult to deal with, and 
I know of no perfectly satisfactory method. 

One process consists of evaporating the water, special 
plant being erected, and gases which would otherwise 
generate steam being used to supply the necessary heat, 
the lost heat being made up by an extra consumption of 
coal. This process is very costly. 


30258. You both have very large experience apparently 
of coal water ?—(Mr. Greaves.) I may say we have both 
had a good deal to do with coal water. 


30259. Coal water, if it once got into a river that was 
used for drinking purposes, would spoil the river com- 
pletely, I suppose ?—Some waters, not all. 


30260. Is there any coal water that could go into a 
river that was used by people to drink, without spoiling 
it ?—Well, I have a case now where the water that comes 
out of a mine is used by the people living close to the 
mine for the purpose of making tea; they say it makes 
excellent tea. 


30261. (Sir William Power.) Some coal water is used 
for public water supply purposes in Durham, for instance ? 
—I believe in Durham, but I do not know of any in 
Yorkshire. 


30262. (Chairman.) In the case which you refer to, 
where they use it for making tea, do you mean that the 
coal water itself is used for the purpose of making tea ?— 
The water that is pumped out of the mine is used by the 
people who live in the cottages close to, for the purpose 
of making tea in preference to the town’s water which 
is laid on. 


30263. (Sir William Power.) That is not the water 
from the workings, that is the water encountered in 
sinking the shaft, is it not ?—There is practically no 
water in the workings, it is the water in the shaft itself. 


30264. (Chairman.) This is what you have described 
in your paper as No. 1 ?—No. 1, that is so. 


30265. Of your five descriptions, No. 1 can be used 
to make tea. Then No. 2 is coal washing water, No. 3 
is coke quenching water, and No. 4 is spent-gas liquor 
from sulphate of ammonia plants from coke ovens, and 
No. 5 is water from the blowing off of boilers. Are those 
four equally noxious ?—Oh, no, my Lord, I should say 
No. 4 is the most noxious, very much. 


30266. The spent gas liquor ?—The spent gas liquor. 


30267. Have you made any experiments in treating 
that spent gas liquor ?—No. actual experiments. We 
put it on to burning waste heaps and tried to do the best 
we could, and we have made very little of it. Practically, 
so far as I know, there is nothing can be done with that 
water except using it up by quenching the coke and 
turning it necessarily into steam. * . 


30268. You mentioned some new experiments that 
you have heard of, but of which you cannot speak from 
practical experience 7—Only from discussions with the 
manufacturers of the plant. 


30269. As far as the law goes, under the Rivers Pollution 
Act, collieries are exempt from many of the provisions ?— 
Only so far as regards water that they pump out of the 
mine. If they use the water for manufacturing in any 
way whatever, then they become liable to the Rivers 


_ Board, I have always understood. 


30270. (Sir William Ramsay.) I suppose that the 
coal-washing water is generally recovered and used over 
again is it not ?—Practically always I may say. 
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30271. And that lasts for a very long time, in fact, 
there is no deleterious waste from that at all ?—There 
is a slight waste, but it is nothing to mean anything, and 
from an economical point of view I think it is desirable 
to use that water over and over again. You get a very 
fine dust which is good coal really, you collect it and 
mix it with the other smalls and pass it into your coke 
ovens and it cakes, so it becomes coke. 


30272. And the water is practically clear ?—Practically 
clear. 


30273. Are you aware that that process is not used 
in South Wales ?—I was not aware that it was not used 
in South Wales. 


30274. The coal-washing water goes all into the rivers 
and makes the bottoms perfectly black and the waters 
perfectly turbid ?—I should have no objection to their 
seeing mine. 


30275. There is not the slightest possible attempt 
made to collect it ?—Indeed. 


30276. We had evidence in South Wales that they are 
very lax in that particular; they waste their coal wash- 
ings ?—I pump the whole of the water, after washing, 
together with the coal, into large tanks. These are square 
tanks, steel supported, and let the coal do the filtration 
to a very large extent ; in fact, 90 per cent. of the filtra- 
tion is done through the coal itself. And the same 
remark applies to the dirty water; the water which takes 
away the dirt; the water is there filvered through the 
fine dirt. 


30277. So that really gives no trouble. As regards 
No. 1 then, you are not responsible ?—We are not respon- 
sible to-day, Sir. 

30278. Then, as regards No. 3, the water which is used 
for quenching coke, if it is the mine water, it leaves the 
coke not dirty, does it, or is there settling required after 
that ?—There is a settling required after coke quenching, 
because there is a certain amount of small coke gets on 
to the bench, very fine indeed, and is washed away with 
the water, and that wants settling just the same as the 
coal water. 


30279. You use that water over again ?—Oh, yes, quite 
readily. 

30280. As regards No. 4, I notice you say that other 
collieries use the water to quench the coke, but it gives 
the coke a dull appearance, and there is a difference of 
opinion as to whether the coke is worse to sell in conse- 
quence. Is that a real complaint, that the coke is duller, 
not so good for its purpose, iron and smelting purposes ? 
—It is a real complaint, and how far it is well founded 
or not, I could not say, but some buyers will say that 
this coke is rather of a grayer appearance. 


30281. It is ?—One can readily understand there is 
a large amount of lime in the spent gas liquor that 
must necessarily be deposited on the coke. But as 
against that, lime is generally added in the blast furnaces, 
‘so that I do not think it is a very great deal, though you 
know what a customer will say; he compares your coke 
to that of your neighbours, and if it is slightly different 
in appearance he must have so much a ton off the price 
‘in consequence. 

30282. The amount of this gas liquor, compared with 
the whole of the water used for quenching the coke, is 
very small. You require far more water to quench the 
coke than the gas liquor you produce ?—Oh, much more, 
{ think, certainly. 

‘30283. So that it is a comparatively small thing ?— 
Well, it is a fair lot too. It takes about a ton of water 
generally for a ton of coke, and I should not like to say 
the proportion now, except as a guess, but I should say 
it would be nearly 40 per cent. 

30284. What I mean is, supposing you produced so 
many tons of coke, could you not dispose of all your gas 
liquor easily in quenching the coke you produced, if you 
use no other water ?—Oh, yes; you would use more 
water. 

30285. You would require to use more water than the 
gas liquor you produce ?—Yes. ’ 

30286. So that is a feasible way of getting rid of it ?— 
It is a feasible way, but you have the difficulty of colour- 
ing the coke, if I may term it that way, and the waste 
that runs out goes into your coke quenching water waste, 
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and that would have to be dealt with again, though I Mr, Percy C. 
think it is a feasible way, if the steel manufacturers did (Greaves and 


not object to it; but if they have a fear of the coke being 
injured in any way they simply will not deal with you. 


Mr. Roslyn 
Holiday. 





30287. Does the fact of making coke in bee-hive ovens, 26 Oct., 1909. 


or in other ovens, make much difference; you require 
to quench them both ?—Yes, exactly the same, only in 
the one case it is quenched inside the oven and in the 
other outside. 


30288. And does the same remark apply to both 
processes of coke, as regards deterioration in colour 7—I 
have never known a by-product plant used in connection 
with a bee-hive oven, though I believe there are such 
plants, but I know of none. 


30289. Then the other method of disposing of it is to 
turn it on to a burning heap ?—Yes, Sir. 


30290. Are all collieries provided with burning heaps ?— 
I am sorry to say most of them, but not all. 


30291. That disposes of it very thoroughly, I suppose ? 
—It evaporates it, there is no doubt about that. 


30292. Has the ordinary process of filtration been 
tried upon such effluents ?—Oh, yes, but it is no good at 
all. 


30293. Of course, no bacterial action will take place ?— 
No, it would destroy anything of that kind. 


30294. But on the other hand, is there not an absorption 
of soap, the tarry matter, which is the real question of 
complaint ?—I do not think there is any tar in this efflu- 
ent at all. It is a yellow water without any tar so far as 
I know, but it is absolutely destructive to all vegetation. 
You get it on to the ground and that ground will not 
grow anything for a great many years. 


30295. No, but does it not contain phenols ?—I believe 
it does. 


30296. Has any attempt been made to recover those ?— 
The only attempt I know, is that system of Dr. Gross- 
man’s and it has not gone very well. 


30297-8. Is that in the experimental stage still ?—I 
think it is in the experimental stage still. They have 
not made it go in the colliery ; it has been a failure up 
to now as far as I understand. 


30299. That has been tried in Scotland ?—That is 
being tried in Scotland and I understand there will be a 
plant early next year in work there. 


30300. I have read the description of the German plant 
and it sounds very feasible ?—It sounds very feasible ; 
it is quite a new idea. 


30301. As regards the boiler water, from the blowing 
off of boilers, that, of course, contains a very large amount 
of sludge. There is no difficulty whatever in settling or 
filtering off that sludge ?—I see no difficulty whatever 
if you provide tanks and clean them out regularly. 


30302. (Mr. Tatton.) With regard to No. 1, the water 
pumped or flowing direct from the colliery workings, is 
not the water pumped at certain times much worse than 
at other times ?—I do not think so, Sir: I think in many 
mines it is a very regular flow, except that it is rather 
greater in quantity in winter than in summer, especially 
in those mines which are nearer the surface, but it does 
not vary materially. 


30303. Do you pump from a sump as a rule ?—Yes, 
nearly always. 


30304. You have a sump at the bottom of your shaft ?— 
Take the case that I gave you with that very bad water ; 
there are two levels, one out two miles in one direction, 
another about a mile and a half; the water collects at 
those levels and runs gradually to the pit bottom, is there 
taken by the pump and lifted to an adit where it runs 
out to the day. 


30305. Does not that sump eventually get filled with 
a good deal of solid matter and iron ?—It gets filled with 
solid matter, but it is cleaned out once in six or twelve 
months. It is a very dirty job. There is no difficulty 
whatever in cleaning that sump out. 


30306. When you clean that sump out, do you not 
pump that water out into the stream ?—You pump the 
water out as far as you can and simply scoop the half 
solid, half liquid matter into tubs and put it on to your 


‘waste heap. 
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30307. You take that clear away ?—Clear away, yes. 


30308. And you have not any dirty water, as a rule 
pumped out ?—Well, it is necessarily very much dis- 
turbed by the operation of scooping the solids out, and it 
will probably be a little worse the first quarter of an hour 
after resuming pumping. 

30309. Would it not be possible to run that water at 
these periods into some settling tank ?—I am afraid you 
could not get a tank big enough: I mean it would be an 
enormous tank to take that very large quantity of water ; 
it would be an enormous tank. That would require to 
be run in for half an hour, and, even then, I question 
whether you would do very much good. 


30310. You would have too large a volume actually 
from the sump itself to treat ?—Yes, because in many 
cases you could not go more than a quarter of an hour 
without pumping again, your sump would fill up. 

30311. I happen to know one case—that is why I ask 
this question—where periodically there is very serious 
pollution from this colliery when the sump is cleaned out. 
Ordinarily it is perfectly right ?—I do not know of any 
water that has sufficient solids in it, if I may say so, solids 
that would deposit ina sump. I think with the continual 
pumping it would only leave the larger pieces in, pieces 
the size of one’s finger nail, and a little bit less, but not 
much less; all the other would go away with the actual 
pumping, all the small; there is such a big flow of water 
that it would be carried away by the ordinary pumping 
method. 


30312. Have you got iron in your collieries, is there 
much ochre water ?—It is ochre water that I am referring 
to. 


30313. Does not that settle in the sump, thick yellow 
stuff ?—It comes out mixed with the water the whole 
time, the water is always ochery. 


30314. It is always ochery ?—It is always ochery. I 
know mines in the same district where they have given 
over pumping and the water is running out quite yellow 
now to-day. It has been stopped to my knowledge 
fifteen years and it is running out quite of an iron colour 
still, as it is called locally. 


30315. (Sir William Ramsay.) But clear of course ?— 
Yes, fairly clear, but it deposits the ochre on the sides of 
the bank. 


30316. As soon as it comes out ?—As soon as it comes 
out. 


30317. Might I ask, are these parts per 100,000 or 
grains per gallon which you put ?—These are grains per 
1,000 gallons. 

30318. Grains per gallon surely ?—These are grains 
per gallon, Sir, you are right. ¢ 


30319. (Mr. Tatton.) What about the drainage from 
the workings ; in cases where you have very little water 
to pump away does all that go down to the stream ?— 
Yes, Sir, it all goes down to the stream. 


30320. And with regard to this water, which makes 
this good tea, how many men have you employed in the 
works, in the colliery ?—Oh, there are 800 men there, 
but of course with regard to this water there is no one 
working there. The shaft is 150 yards deep; the water 
was found or collected about 70 yards, about half-way ; 
the water very gradually drains into what is known 
locally as a launder or small cistern, and the pump pumps 
out of it and it is perfectly clear, beautifully clear water. 


30321. Then the drainage from the works does not 
go into it ?—The drainage from the works is at a lower 
level, a 150 yards level, and this is at 70 yards level. 
Most of the water is collected at 70 yards level; I should 
think only 20 per cent. of the lot is made at the 150 yards 
level. 

30322. And that is pumped to a different part ?—In 
pumping they pump all the water to the top, but when 
the workmen want the water from the mine for domestic 


supply they simply go down to this launder and collect 
sufficient water for their tea. 


30322. And that is pumped to a different part ?—In 
pumping they pump all the way to the top, only when 
acid in it. 


30323. It afterwards all goes together ?—It afterwards 
all goes together. 


MINUTES OF EVIDENCE : 


30324. (Sir William Ramsay.) Is the water acid, one 
could calculate it, of course, but has it free sulphuric 
acid in it ?—There is free sulphuric acid in the one I have 
given the analysis of; it is very acid indeed; it eats the 
pipes and the pumps and everything. , 


30325. (Mr. Tatton.) You speak of certain water being 
tubbed off. In new pits you say, sunk to the lower 
and deeper seams, this trouble is not likely to be met 
with, as most of them find the water in the shaft, and. 
not in the workings, and this is tubbed off. That 
is to say, you lift it up in tubs, I suppose ?—No, Sir. 
They sink the shaft and they find the water in the strata, 
so far down, they line the shaft with cast-iron tubing 
like a caisson. The modern practice is not to deal with 
the water at all, but if that water is near the coal seam 
it is no use tubbing it off. Directly your first weight of 
breaking of the strata takes effect the water will run into 
the mine itself, and your tubbing of the shaft does no 
good whatever: but in the deeper mines the water is 
somewhere near the surface, the seam itself a long way 
from the water bearing strata and it would require a. 
very great weight or breaking of the strata to let the water 
through to the seam itself, in fact it very seldom occurs. 


30326. You keep it out altogether 7—I know certain. 
deep shafts which have no pump in the shaft at all. They 
have water in the strata, but no water in the mine of any 
description, and they actually tap the tubbing to take 
water down into the pits for the purpose of watering the 
horses and watering the roads. 


30327. With regard to No. 3, this coke quenching’ 
water, what is there in that water; is there solid matter ? 
—There is a certain amount of solid, not a great deal,. 
a certain amount of solids, very fine coke. 


30328. Does it settle out fairly easily ?—It settles out 
fairly easily if you have a big enough tank. 


30329. There is nothing else in it ?—Nothing else at 
all. 


30330. Do you know anything about the Otto-Hilgen- 
stock process ?—Only by discussing it with the Otto- 
Hilgenstock representative, that is all. 


30331. You have had no experience of it ?—I have had- 
no practical experience of it. 


30332. (Mr. Stafford.) This No. 1 water damages the 
rivers ?—I believe No. 1 water does, especially where you. 
get a bad case such as I have given you there. 


30333. That analysis is very bad ?—Yes, it is very bad. 


30334. Could not anything be done to improve the 
condition of this water ?—If you are to do anything at 
that particular mine you would shut it up and the water 
would continue to flow through the strata just the same 
as ever. It would be only a question of a very few weeks 
when it would begin to rise and flow into the river just. 
the same. 


30335. Why would you shut it up ?—It is only a small! 
mine of 50 tons a day. It is just about making ends. 
meet now, making a very small profit. They would not 
go to very much expense. A very large quantity of 
water like this would necessarily mean a big expense in 
dealing with it. 


30336. May we take it, this is a very unusual case ?—P. 
am bound to say this is the worst case I know ;. it is on. 
the River Don. 


30337. And a very unusual one ?—So far as quantity 
and quality are concerned, yes; but there are a good. 
many cases where the water is bad, ochery, but none so- 
bad as this one. 


30338. Then that No. 1 water is a serious damage to: 
the stream ?—Undoubtedly so. 


30339. And where it can be treated it ought to be 
treated ?—If it could be treated, at anything like a 
reasonable cost, I should say certainly. 


30340. Why can it not, under ordinary circumstances,. 
be treated at a reasonable cost ?—Well, I do not know 
any process that will treat this at anything like a reason- 
able cost. I am afraid it will be a very difficult thing 
to treat this water. 

30341. What’ are the difficulties ?—I understand it 
would cost a lot of money chemically to treat this water 
and get rid of the sulphuric acid, your volumes are so- 
very great. 
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30342. (Sir William Ramsey.) And it really, after all, 
would be treating a natural water ?—It would be treating 
a natural water, Sir. 


30343. The cost of which should not be thrown on the 
mine-owner ?—And if you stopped working it would go 
on. 


30344. (Mr. Stafford.) Have any experiments been 
made for treating this water ?—I think in the past they 
tried various things to try and save their pumps, because 
it damages their pumps to the extent that every few years 
they have to be renewed, and so far as we know we do not 
know anything, at any reasonable cost, that would deal 
with it. 

30345. (Chairman.) Then may we take it from your 
experience that you consider this very exceptionally bad 
water ?—It is the worst I know. 


30346. Then the best you know is that of which the 
people make tea ?—That is so. 


30347. And of most of the waters with which you are 
connected, to which do they most approximate, the very 
best or the very worst ?—Oh, they most approximate to 
the best. 


30348. To the best ?—I should think there is a very 
large number, a larger number of good waters than bad 
waters. 


30349. You would say that ?—A larger number of 
good waters than bad waters. 


30350. Very much larger ?—Very much larger. 


30351. Is there anything you would like to add 
(Mr. Holiday.) No; there is very little. One might 
have amplified one or two things that Mr. Greaves said, 
but I did not know whether you would see me after 
‘Mr. Greaves or at the time. 


30352. We shall be delighted to hear anything you 
have to say ?—I have said in my evidence that with 
regard to the treating of the coal-washing water that is 
‘much more expensive where it has to be done in confined 
places or on land that is flat. It is easily done in collieries 
that are on the slope of a hill, because the refuse from the 
washer is formed into a sort of reservoir. They keep 
tipping it round in the form of a reservoir, and the dirty 
water is often run into this form of reservoir and the water 
‘drawn away, leaving the slurry which can be used for 
firing. boilers. But in districts of confined space you 
-cannot do that, and in the place that I am connected 
with, we have just a large excavation, an old track to 
‘the clay hole. We have had to build a quay wall right 
-across the middle of it with two pairs of rails on the top 
and run the water alternately into one side and the other. 
When one side is filled we take a steam dredger and steam 
enough in and fill the one into trucks in use while the 
-other side is being filled up again. Then another diffi- 
-culty that one encounters with regard to the coke quench- 
ing water—Mr. Greaves mentioned that he had come 
across that—is that in many places where there is not 
enough water for use for the colliery if the devil water, 
as it is called, the ammonia liquor, is put on to the coke, 
although you have to use a ton of water per ton of coke 
for quenching purposes, the whole of that is not evapor- 
ated; you must put considerably more water than is 
.actually evaporated in order to cool the coke in order that 
it does not fire through the heat being exposed to the 
atmosphere, so you have a considerable proportion of the 
-quenching water which always passes into the drains, so 
if that goes into the drains, while you use your own water 
for the boilers, you are suffering very heavily indeed. 
‘That is one of the difficulties in using it for coke quenching 
purposes that so much of it runs away and goes into the 
drains. I do not know that there is any other matter ; 
Mr. Greaves has dealt most fully with them, and our 
experience is almost identical in these matters. 


30353. (Sir William Ramsay.) There is only one other 
point I should like to ask you, and that is as regards the 
position that the colliery owners are in in connection with 
the law. Have there been any prosecutions ?—(J/r. 
Greaves.) I have known prosecutions, Sir, with regard 
to the devil water or the ammonia water, but I have known 
no prosecutions with regard to the water out of the mine 
direct. I have known several threatened, but nothing 
ever came of them- 

30354. Is there any feeling of unfair usage that one 
mineowner has been prosecuted and his neighbour not ?— 
No, Sir, I am not aware of that. 
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30355. I suppose this is a useless question to put, but Mr. Perey C. 


I will put it for completeness sake. It is never possible 
to put such waters into the sewage drains and lead them 
to the ordinary domestic sewage purification plant ?— 
(Mr. Holiday.) It is possible but the local authorities 
would not allow us to do it. 


30356. I should have thought that collieries were so 
rarely in connection with ordinary sewage purification 
plant; you would be some distance off ?—Oh, in the 
villages ; some of the collieries, some of the older ones, 
the villages have grown up round the colliery and the 
sewage works are close to. In the district I am in there 
is a number of sewage works and collieries in close con- 
junction, but they would not allow the water to be turned 
into the drains. 


30357. Is there much suspended matter in this devil 
water ?—No. I have very little experience of the devil 
water, Mr. Greaves can speak more authoritatively than 
Ican. (Mr. Greaves.) I should say it is lime in solution, 
practically speaking, I think there is very little solids 
indeed ;_ little could be filtered out; it is nearly all in 
solution. (Mr. Holiday.) With regard to the water that 
is pumped from the mines, you asked about prosecu- 
tions, whether any prosecutions had taken place. I 
might say that in many cases prosecutions have been 
threatened. The landowners and farmers have com- 
plained that it was bad for their cattle; they have seen 
a different coloured water and they said their cattle 
would not take it. But time has gone on and no prose- 
cution has taken place, and they have got quite accustomed 
to it, and now they say nothing about it. That only 
arises in districts where collieries are newly started or 
water is found. Our own pit ponies drink it without 
harm. Although it is not very nice water it is only the 
sight of it. Where ochre is deposited in the pits the 
farmer says it injures his cattle, but that has passed 
away. 


30358. It strikes me there is a possible use for that 
water, I do not know that I shall be thanked for sug- 
gesting it—it is this, that after the authorities have 
purified their ordinary domestic sewage, this devil water 
might be used for destroying bacteria before it goes 
into the river. There is not very much of it and it is 
conceivable that it might be useful in that way ?—(Mr. 
Greaves.) I think it would effectually destroy bacteria. 
(Mr. Holiday.) And everything else. 

30359. (Chairman.) Do you know of any cases where 
a colliery has wished to send this water into the sewers 
and the local authorities have refused to receive it ?— 
(Mr. Holiday.) No, My Lord, I never heard of a case. 
In nearly every case a colliery is somewhere near a stream 
and they have turned it into the stream straight away. 
I may say that in the particular colliery I am connected 
with, the water did go into the sewers, and when the 
local authorities found it out they made us change it on 
the ground that theirs was a sewage plant where they 
had to pump, and it meant they had more water to deal 
with. They preferred that it should go into the surface 
drains. 


30360. They made you pay for it ?—They made us 
alter it and turn it into the surface drains. 


30361. You mean they refused to let it come into 
their sewers at all ?—It found its way; I do not know 
whether it was through a fracture—the line of their 
pipes and ours crossed, and our water got into their 
drains and was running for some time. When they 
found it out they made us turn it into the surface drains 
to go down into the local stream so as not to go into 
their drains. They did not want to think themselves 
even bound to deal with it. 


30362. (Sir William Power.) They refused it on ac- 
count of its bulk, not of its quality ?—Its bulk, yes. 


30363. (Mr. Tatton.) Do cattle get used to it; in this 
particular instance they did drink it ?—Oh yes, our 
own pit ponies drank it. 


30364. Do cattle drink it ?—Oh, yes, right down the 
stream, 


30365. They do not find some other supply ?7—No, 
they are drinking it now, only the farmers do not like 
the appearance of it. 


30366. Is it yellow ?—Yes, it is yellow and it has a 
saltish taste. 
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30367 (Mr. Stafford.) Is there a danger to the cattle 
that drink this ?—I think I should say not, because 
we should have had to pay for them if there had been. 
The farmers would have been very ready to claim for 
damaged cattle if it had injured them. 


MINUTES OF EVIDENCE: 


30368. Would you be ready to pay for them ?—Of 
course, if they proved it. 

30369. They would have to prove the injury ?—Yes. 

30370. (Chairman.) Thank you, we are very much 
obliged to you. 
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Ltd., Bury, Lancashire; and Mr. Epwarps, Secretary of the Paper-Makers’ Association of Great Britain, called. 


in; and Examined. 


30371. (Chairman.) Gentlemen, I understand that you 
represent before us to-day the Paper-Makers’ Association 
of Great Britain ?—(Mr. Evans.) Yes. 


30372, And that your Association includes paper- 
makers in different parts of the country, not in one 
district only ?—No, the whole of England, Wales, and 
Ireland, but Scotland has an Association of its own. 


30373. Now, how many firms are included and repre- 
sented by your Association approximately ?—117, about. 


30374. And may we take it that that represents the 


great bulk of the paper-makers of the country ?—Yes, 
certainly. 


30375. In connection with paper works the characteris- 
tics seem to be that you require a large volume of water, 
do you not ?—The circumstances of mills vary very 
greatly. The mills that do not prepare any of their own 
stuff, that buy ready prepared wood pulp from Canada 
or Norway and Sweden, and make it into newspaper 
without any treatment, either bleaching or anything else, 
except grinding it up and making it into paper, they 
require very little water relatively ; they keep using the 
same water over and over again, and there is a very small 
effluent from it. Mills that employ rags require a great 
deal of water. The rags after boiling have to be carefully 
washed for a long period, and washing carries away all 
sorts of dirt and small fibres that are very difficult to 
settle out ; and those who prepare their own esparto by 
boiling are met with the same trouble, and also they 
have very strong soda solutions that they have to recover 
as far as they can and use over again, and there is always 
a certain’amount of alkali, a considerable amount of 
alkali, going out from mills using esparto. 


30376. We may take it there is a general incidence to 
all these works, that with few exceptions the volume is 
large, and the polluting matter considerable ?—In all the 
mills making the better classes of papers, but in the mills 
making newspaper, which I think is represented by Mr. 
Jepson, I think the effluent is relatively small. In rag 
mills, for every ton of paper made the effluent may be 
as high as 150,000 gallons. In an esparto mill I know 
where water is very scarce—they use esparto, and a 
certain amount of this prepared wood—the effluent is 
10,000. In my own mill, using rags, esparto, and some 
wood, but bleaching everything, it is about 30,000 gallons 
per ton of paper. 


30377 In connection with the esparto, one of the chief 
sources of pollution has generally been removed by 
evaporation, has it not, for the recovery of the soda ?— 
Yes. 


30378. Then in certain northern mills, have not plants: 
been established, the effect of which has not only been: 
to very much reduce pollution, but also to assist the 
manufacturer, in some cases actually to provide a profit 
to the manufacturer, by the withdrawal from these waters 
of fibrous matter ?—I think all mills recover all the fibre 
they can by various devices. There has been a great. 
improvement during the last twenty-five years or so in: 
catching fibre, and not letting it go into the rivers, from. 
objects of economy. 


30379. Then has not the pressure of Rivers Boards: 
and Local Authorities been to some extent useful to the 
trade itself ?—I think that some of the things that have 
to be done are economically sound; some of them are 
in the nature of luxuries from a manufacturer’s point 
of view. Certainly, some of the things which have been: 
forced on paper-makers have been in a way remunerative.. 


30380. I suppose we may take that your Association 
does recognise that manufacturers have certain respon- 
sibilities to prevent, so far as it is at all possible, the 
pollution of the streams upon which they are placed ?— 
Certainly, as far as it is at all possible. 


30381. And manufacturers recognise that it is necessary, 
even if the plant does not bring them a profit, to carry 
out works of this kind ?—Yes; that has been forced. 
on the notice of some of them by legal proceedings. 


30382. But that is a fact which is generally admitted ?— 
Yes, it is admitted. 


30383. You suggest that the conditions of the paper 
trade are so various that an uniform standard for the 
whole trade would not be practicable.—Well, if it were 
low enough to embrace the mills using such materials 
as common rags and rope, it would be ; but in the interests 
of purification it would be better to regulate the scale 
of purity required to the possibilities of the individual 
mill. 


30384. Would your Association approve a simple 
standard which might limit for instance the amount of 
suspended matter in an effluent, its alkalinity or acidity, 
and so forth ?—I do not think any of us have been in- 
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structed by the Association to speak for the Association 
as a whole; we are selected as representative millowners 
who could speak on the subject generally. Personally, 
I have now no objection to such a standard. The Thames 
Conservancy require it from our mills, and’ we are able 
to meet with their wishes. 


30385. I see that in your proof there is a feature which 
is somewhat new to me; I do not remember to have 
seen it urged before. You suggest that where plants 
and appliances are carried out solely for the purpose of 
purifying effluent, this plant should not be considered 
in any way to increase the value of the factory for rating 
purposes.—Yes, a great many mills have had to spend 
a large sum of money, and there is a tendency among 
rating authorities to look round and include every possible 
thing they can in the way of capital outlay, and to 
increase the rateable value on it, and as these works are 
distinctly unprofitable as a whole to the paper mills I 
think they ought not to be rateable. 


30386. The carrying out of works of that kind may be 
considered as more or less a necessary incident to the 
particular business. It would be somewhat difficult, 
would it not, for a Local Authority to begin to consider 
in connection with their rating of a place what was and 
what was not profitable ?—It is quite easy as regards 
new works. You can put up new works in a situation 
where you have no difficulty with the water, on the sea 
coast, or you can build them in such a way that you can 
readily catch all the effluent and treat it; but in old works 
a very great outlay is necessitated in many cases, and 
a mill that was doing what was sufficient at a certain 
time, having grown to a certain size, suddenly is met 
with a heavy expenditure which will benefit it in no 
way financially. 


30387. (Sir William Power.) Can you cite any parallel 
indulgence in the matter of rates to that which you are 
now proposing ?—Any parallel? No, I do not know 
of any. 


30388. Precedent I mean.—No, I do not know of a 
precedent exactly, but of course the general rule for 
rating is based on what it will reasonably let at from 
year to year, and that is an impossible thing to arrive at 
in the case of paper mills. 


30389. (Chairman.) I think it would be convenient 
at this stage if you would be good enough just generally 
to indicate the methods that are employed by paper- 
makers for the purification of their effluents.—Well, in 
the first case, in the mill itself, any clean fibres that may 
be of value in paper-making contained in the effluent are 
intercepted, either by very fine wire screens or by revolving 

filters, and fibres so retained are as a rule used *again 
in the factory.. In some cases, if the paper is of a very 
fine class, some portion of that is sold to brown mills. 
The main effluent of the mill, from which has been ex- 
cluded as much alkali as possible by processes of recovery, 
goes into a series of settling tanks, and ultimately to 
filter beds ; 


30390. (Sir William Ramsay.) Are the whole of the 
liquors mixed before they go to these settling tanks, 
or do you treat various liquors separately ?—No, as a 
rule they ave mixed before they go into the tanks; ‘in 
fact some of the resulting matters help the settling. The 
presence of a little excess of alum and of the lime from 
bleach sludge in small quantities assist the settling. 
In fact they are added very often for the purpose of 
helping. 

30391. (Chairman.) And what kind of results do you 
obtain by this precipitation ?—The resultant sludge ? 


30392. I mean in both directions. Is the sludge of 
any utility, containing as it probably does a large amount 
of fibre, and what is the resultant liquid effluent ?—The 
fibre contained is in most mills of no use for paper-making 
again, or for any other purpose, and the sludge has no 
value. We have to dispose of it, either by carting it on 
to ground, or putting it on waste heaps. It has no com- 
mercial value at all. 


30393. And what kind of resultant effluent do you 
obtain ?—I have got here particulars which I can hand 
in of samples. The Thames Conservancy people very 
kindly visit our mill periodically, and we at the same 
time take samples ourselves, and I can give you here 
particulars as to the grains per gallon of soluble solids 
and the suspended matter, between August 1907 and 


6225. 


August 1909, inclusive. They were taken at thirteen yyy, Lewis 
visits. Should I read these figures out ? Evans, J.P., 


: F.S.A., Mr. 
30394, Are you proposing to read to us what you “‘)7 7) 


have passed to me ?—Yes. a4 
P Green, Mr. 


30395. I think it would be useful if you did.—In Join HE. | 
soluble solids, the average of these thirteen tests was J epee and 
37 grains per gallon, the highest was 60°02, the lowest wae 2 es 
24°36 grains. Suspended matter, which I should say 4 MT a E 
is about half mineral and half organic, the mineral bving SAL UR ss 
clay, lime salts, and silica chiefly, and the organic being 29 Oct., 1909. 
fibres, waxes, starch, resin, and so on, the suspende 
matter average is 3°58 grains. The highest that we 
have got recorded was 9°25, which was rather abnormal, 
it being a windy day, and there was a good deal of coal 
dust floating down in the water and settling out. The 
lowest is 1°87 grains per gallon. For combined chlorine 
the average was 3°62; the highest 8°20, the lowest 1°37. 
For sulphuric acid combined, the average was 4°01; 
the highest 11°38, the lowest 1-08. 


30396. Now, what you have been giving us are analyses 


of samples taken by the Inspector of the Thames Con- 
servancy ?—Yes. 





30397. May I ask whether the Thames Conservancy 
consider these results satisfactory from their point of 
view ?—We have had no complaints from them at all ; 
well, over this period. JI do not remember any coms 
plaint of recent years at all. 


30398. (Mr. Tatton.) Have they a standard; is there 
any definite standard ?—I imagine they have a standard. 


30399. But you do not know ?—I do not know what, 
it is; I cannot say. 


30400. (Chairman.) All you have to go by is whether 
they approve or disapprove; you have no knowledge 
of what standard they have to guide them ?—No, we 
have never reached it, I imagine. 


30401. Now, where are the mills of your Association 
mostly situated ? There are not many, I believe, in the 
South ; they are mostly in Lancashire and Yorkshire ?—- 
In Lancashire and Yorkshire; and in Kent there is a 
very considerable number. 


30402. So far as Lancashire and Yorkshire are con- - 
cerned, they are subject to the inspection of the officers 
of the Rivers Boards of those counties ?—Yes. 


30403. Then what about Kent; what is the nature 
of the control there ?—Some of them, I believe—perhaps 
you could answer that, Mr. Green. (Mr. Green.) Those 
that discharge into the Medway are free from any trouble 
at all, and there is no doubt that there there is a great 
deal more pollution than in other places. 


30404. No complaint has been made? They are 
estuarial waters, tidal waters, I suppose ?—That is it. 
It is so near tidal water that I suppose they accept it as 
tidal water. I believe the level of the river at Maidstone 
is about 8 or 9 inches above the ordinary tide. 


30405. Then would the County Authorities take any 
interest in this matter in Kent ?—I do not know that. 
I only know that they have no trouble. I used to live 
at Maidstone, but I have been away from there thirty- 
six years. 

30406. Are the paper mills in Kent, all of them, so 
situated that they can turn their effluents into what is 
practically tidal water 2—No, there are some on streams 
which discharge into the Medway, and other places. 


30407. But has there been no complaint in these 
matters ?—I do not live in Maidstone now, so I do not 
know, but I do not think there is much complaint. I 
know they do take a fair amount of trouble about their 
effluent, but they do not go to the trouble and expense 
that we who are under the direction of the Thames Con- 
servancy do. 


30408. Then apart from Kent and the Thames Valley, 
and Yorkshire and Lancashire, have you paper mills 


. in other districts 7—Oh, yes, very considerable. (Mr. 


Evans.) They are spread all over England; some in 
Devonshire. 


30409. Can you give us cases which I have not referred 
to'?—(Mr. Green.) Well, the Exeter district, for instance. 


30410. Where are they situated there ?—On the river, 
those that I know are. 
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30411. On the tidal part of the river ?—No, I do not 
think it is tidal much above Exeter. (Mr. Evans.) They 
are above the tide. 


30412. Do you know whether any difficulties have 
arisen there, and whether the County Authorities have 
taken any action at all ?—I have not heard so; I have 
been connected with tne Association for years, but I 
never heard of any trouble with any mill there. They 
may have had little complaints, but I do not know of 
any trouble. I know at one of the mills at Ivy Bridge, 
near Plymouth, they had to put in some tanks. In fact, 
I went down to see them some years ago. 


30413. (Sir William Ramsay.) Supposing there were 
any trouble, would it necessarily come before your 
Association ?—Oh, no; if the paper millowner thought 
he was being harshly treated it would, but normally we 
should hear nothing of it. 


30414. (Chairman.) Then your Association is an 
Association formed for the general purposes of the business, 
and not by any means specially to defend manufacturers 
against actions in connection with trade effluents ?—No, 
we have no power by our Articles to defend actions. 


30415. Then may I ask, has your Association devoted 
any attention to the solution of the problems connected 
with the treatment of the trade effluents in the paper 
trade ?—No, every individual millowner has been left to 
look after himself in that respect. 


30416. Do you suggest to us that, speaking generally, 
it is practicable for paper-makers, by either processes of 
precipitation or filtration or both, to attain results which 
are satisfactory -to the controlling authorities ?—Where 
they can get land, but these things require a good deal 
of space, and there are mills that I have heard of where 
they have had the greatest difficulty in getting land. If 
you go into Scouand and follow the Esk, you will find 
the difficulty that some of the mills there have been put 
to to find room for their filter beds, which, in many cases 
are far away from the mill. 


30417. Are paper mills situated as a rule within urban 
districts, or in the country ?—As a rule—I do not know 
about Lancashire—in most parts of the country, apart 
from Lancashire, they are in the country, in the rural 
districts. 


30418. In urban districts I suppose very often the 
effluents are received into sewers ?—I do not know 
personally of any instance; I have heard of cases where 
they have tried to get them into the sewers and failed. 


30419. Then, speaking generally, your effluents are 
effluents which go into streams ?—Yes. One great check, 
of course, is the fishery owners on these streams where 
there is not any active Rivers Board. There are, as a 
rule, either fishery owners or, what is much more critical, 
fishing clubs, 


30420. Has it been found possible in connection with 
paper mills to so far withdraw from the effluents chemical 
matters which are likely to injure fish ?—I believe so in 
most cases. Of course, where you have a big mill on a 
small stream, I do not feel certain about it. It depends 
on the relative size of the stream and the mill. 


30421. Now, do you wish to call our attention to any 
special feature in connection with the legal aspects of the 
case, so far as they affect your trade ?—The legal aspects ? 


30422. Yes. I was asking you just now in regard to 
standards, whether you thought a standard might be 
applicable to the trade, and I gathered from your answer 
that you thought the special conditions of each mill 
should be taken into account, and also the special condi- 
tions of the stream into which the liquid was discharged ? 
—Yes, that is my feeling ; that if you made a standaid 
that could be worked at all mills, it would ke a needlessly 
low standard in respect of certain mills, and, furtker, I 
Suggest that old-established mills should have rather moie 
latitude than any mills that are put up in mode:n times. 


30423. I do not know whether Mr. Tatton, who has 
considerable experience of the effluents from the Lanca- 
shire paper mills, would be good enough to ask any 
questions ? 


30424. (Mr. Tatton.) If you had standards for each 
mill, how would you work that ?—Well, you would have 
to classify mills using rags and rope, I think, mills using 
esparto, and mills that were using prepared wood pulp 
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only, and in those cases you might have to differentiate 
between mills that were bleaching wood pulp; and mills 
that were able to use the pulp unbleached. 


30425. Yes. Then you do not mean that you would 
have a separate standard for each mill ?—Oh, no. 


30426. But a separate standard for each class of paper 
which was made ?—For each class of paper. 


30427. How many would there be ; would there be four 
or five, or more ?—I should think five at the outside ; 
those using common rag and ropes, those using. rags, 
those using esparto, those using bleach and wood, and 
those not using bleach, I should think. 


30428. In the case of your mill, does the whole of the 
waste water from the works go down to the settling tanks ? 
—Yes. 


30429. Then how much of the esparto liquor do you 
pump back to the evaporators ?—We recover and use 
again a quantity varying from 83 to 85 per cent. 


30430. (Sir William Ramsay.) You evaporate the first 
two washings ; that is to say, the original liquor and one 
washing ?—We bring the washing forward; the fourth 
washing will become the third, and the third the second. 


30431. You wash methodically ?—We wash methodi- 
cally. 

30432. (Mr. Tatton.) You pass it round, as it were ?— 
Yes: 

30433. (Sir William Ramsay.) I think it would be still 
possible to answer the question as to how many washings 
are evaporated. Where do you stop ?—I think actually 
we evaporate the two washings, the boiling and one 
washing. 

30434. That is what I supposed; yes ?—The boiling 
and one washing. 

30435. (Mr. Tation.) And it is washed twice in the 
boilers or only once ?—We wash once in the boilers, and 
then we have a method which is not adopted in any other 
mills in this country. After washing the strong lye out 
of the boilers, we raise steam again and blow the whole 
mixture out into a washing vessel, where we wash by 
percolation through that all our esparto is blown out in 
that way, and we wash in separate percolation vessels. 


30436. And then that goes direct to the tanks 7—That 
goes to the tanks. 


30437. (Sir William Ramsay.) Then I presume you 
causticise with lime ?—Yes. 


30438. And then you dispose of your lime waste: by 
carting ?—Yes, we have a big waste heap, where the ashes 
and lime and bleach sludge go, and where our sludge. 
from the settling ponds is pumped up also. - 


30439. (Mr. Tatton.) Well, would you say generally 
that it is reasonable that the whole of the wash passed 
from a paper mill should be treated, and go to the tanks ? 
—It ought to go through some settling ponds undoubtedly. 

30440. You think that ?—Yes. 

30441. Have you any mills on the Thame under your 
Association ?—Oh, yes, Fisher’s Mill. 

30442. And have they had trouble there with the 
authorities ? Have they got purification plant ?—(M/r. 
Jepson.) I have no knowledge; I never heard. (Mr. 
Evans.) I do not remember hearing of it. 


30443. Have you brown paper mills in your Associa- 
tion ?—Yes. 

30444, Would their difficulties be greater than yours, 
for instance, in purifying their waste ?—In some cases I 
should think it would, but, on the other hand, they are 
able to use up nearly all the fibres they can catch. 


30445. (Sir William Ramsay.) You filter your effluent, 
I think, afterwards ?—Finally, through an ash filter. 


30446. Is it by streaming filtration; is it continuous 
or streaming filtration ?—Yes, it is continuous. 


30447. (Mr. Tatton.) If you classified the standards, 
if you had a classification, which mills would you put, I 
might say, at the lowest standard, where the difficulties 
‘are greatest ?—Well, my impression is that the brown 
mills would be the worst, but I have not.had anything 
actually to do with brown paper-making for twenty-five 
years. (Mr. Jepson.) It is a very difficult effluent to 
settle from a brown paper mill. bologna ‘ : 
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cases where I have known trouble with fishery societies Mr. Lewis 
it has been through some accident, bleach getting in Evans, JP., 
accidentally. Occasionally it is put in intentionally, as /.S.A., Mr. 
workmen used to be fond of fishing with a bucket of _Jtonald 

bleach or vitriol. Resin size closes up the gills of the fish ye cen, M f- 

: : ohn EF. Jep- 
and kills them very rapidly, but they are all substances 5, and Mr. 
of such value that no paper-maker allows the weakest Tym Taylor, 
bleach to go in now. It is used over and over again, and 4.M.J.M.E. 
weak bleach washing waters are used again for bleaching. 


‘30448. Can you tell us whether it is a question of the 
size of tanks in the case of a brown paper mill ?—( Mv. 
Evans.) Well, in brown paper-making, you have not 
enough soda to recover; you cannot recover your soda 
if you use any, and you use lime and soda, and the warm 
alkaline solution containing a lot of dirt is extremely 
difficult to settle, and of course there is a good deal of 
washing required in some of the brown mills to get the 
fibre in condition to. be used. I know it is difficult. 





30449. I think you have not told us the size of your 
settling tanks. How do they compare with the daily 
flow ?—Well, I have put on the paper here particulars 
of our tanks. Our flow is about 45,000 gallons an hour, 
and we first of all run the whole of that flow over five 
tanks in parallel, giving a width of stream of about 84 
feet. Tne first tanks are 5 feet 4 inches deep, and from 
those they pass to a second series of five tanks, 77 feet 
wide and 4 feet 6 inches deep. In theory the first set 
of tanks hold our effluent for an hour and forty minutes, 
and the second for an hour and eighteen minutes. Then 
the effluent goes through a succession of shallow tanks 
3 feet deep, varying in width; we can suit the width 
as we like by partitions in them, which contain the liquor 
for five hours fifty-two minutes in theory. Our total 
settling tanks contain 397,700 gallons, which in theory 
would hold the effluent eight hours and fifty minutes; 
but in practice, owing to the effluent being warm and 
flowing on the surface of the tanks, also to a certain 
amount of deposit on the bottom of the tanks at all times, 
the actual time that it takes discoloured water to go 
through is from three to four hours. The first two sets 
of tanks, the two sets of five, we empty two a day, one 
in the morning and one in the afternoon, pump the 
deposited sludge up on to our waste heap, the subsequent 
shallow tanks are emptied at intervals when we find it 
necessary, and from the last set of tanks they flow into 
two filters with a surface area of 1,920 square feet. 


30450. (Sir William Ramsay.) Do the filters require 
cleaning often, or do they remain efficient ?—-They remain 
efficient for a very considerable time ; there is not much 
suspended matter. 


30451. (Mr. Tatton.) They are coarse filters are they ?— 
They are ash filters, yes, coarse, and graduated up to 
fairly fine at the top. 

30452. Have you any analyses °f your waste water 
before it goes through the tanks ?—No, I have not; it 
varies enormously. It depends on whether you are 
washing a common rag, or washing much esparto, or no 
washing going on, or emptying a weak bleach from 
bleaching tanks, and what the paper machines are doing. 
There aze seven paper machines in the mill. 

30453. (Sir William Ramsay.) Supposing brown paper 
is made and you cannot recover the soda, is the soda 
neutralised before it goes into the stream ?—In some 
cases. Most of the mills where they have effluent tanks 
add alum in some form—generally lumps of alumino ferric 
cake—into the water. 


30454. Which would help to settle ?—Which would 
help to settle. 
30455. And also to neutralise the soda ?—Yes. 


30456. (Mr. Tatton.) Do you use any precipitant ?—If 
we find the settling at all difficult we put in lumps of 
alumino ferric cake; we have not got them constantly 
there. Our chemist goes round the ponds when it is 
necessary. We use bleach dregs mixed in systematically 
to help the precipitation. 

30457. (Sir William Ramsay.) Bleach residues ?— 
Bleach residues. It is partly mechanical the lime sinking 
the fine fibres. 


30458. (Mr. Stafford.) I suppose most of your troubles 
arise really with the fishery people, owners of fishery 
rights on the streams ?—Well, we really have had only 
trouble with them, and the real trouble we had arose 
from the bursting of a tank in which we had weak bleach 
dregs, and then we agreed to an injunction that we were 
not to have our effluent worse than it was at that time. 
Well, we have very much improved it since then. We 
never have any trouble with them now. 

30459. In what class of paper mills do you get the 
most injurious effluents for fish ?—Well, I do not know 
how far a certain amount of alkali is injurious to fish ; 
if it is you get that mostly from the brown mill. In most 
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30460. I assume that an intensely alkaline effluent from 
brown paper mills would be injurious to fish ?—I should 
think it would be. 


30461. Have you had many complaints from brown 
paper mills ?—There are none on my stream. 


30462. Perhaps your colleague, Mr. Green, may know ? 
—I do not know of any. (Mr. Jepson.) Trouble from 
brown paper especially ?—Yes, there has been lots in 
Lancashire. 


30463. In connection with fishing ?—No, not on account 
of fishing ; there are no fish in the rivers there, where the 
mills are at any rate. 


30464. I should not have thought there was much 
fishing in Lancashire ?—(Mr. Jepson.) Well, not where 
the mills are. 


30465. There is no hope for the fish, I suppose, where 
there is a brown paper mill ?—No. 


30466. (Chairman.) Just one or two more questions I 
should like to ask you. In answer to Sir William Power, 
you said there was no precedent that you knew for making 
allowances in connection with rating the build’‘ngs and 
plant used solely for the purpose of purifying effluents ?— 
(M;. Hanson.) No, I do not remember any 


30467. But I notice Mr. Green makes a suggestion 
which goes beyond that, namely, that the cost of the plant 
itself should to some extent be borne by the community. 
Would you say anything to us about that, Mr. Green ?— 
I fancy I suggested that they should be able to borrow 
a reasonable amount. 


30468. I am going to deal with that in a moment, but 
with regard to this point of the community bearing part 
of the expense of the manufacturer, do you seriously 
suggest that that is practicable ?—(Mr. Green.) Yes, where 
an extreme degree of purity is demanded owing to local 
circumstances. 


30469. Do you know of any case where a local authority 
has agreed to share the expenditure of the manufacturer 
for carrying on his business ?—No. 


30470. You know that in Lancashire and in Yorkshire 
there is a great variety of trades turning effluents into 
the river, and so far as I know no local authority has ever 
agreed to any such responsibility ?—But is it not a fact 
that they do it indirectly where they accept the effluent 
into a sewer ? 


30471. No doubt you are right there; where they 
are able to take the effluent into a sewer, they are pro- 
bably not only helping the manufacturer, but doing 
what is best in the interests of the community as a whole, 
and promoting trade in their midst, and many authorities 
have now agreed to take effluents into their sewers, pro- 
vided the volume of the effluent is not too large in pro- 
portion to their domestic sewage; but your effluents 
from paper mills are often exceedingly large in volume, 
and it many cases it might not be practicable to take 
them, and we have heard from Mr. Evans also that in 
many cases they are not situated in urban districts. 
The suggestion you make to us that the County Council 
should share the expense of tne plant in the country 
places is novel to us. I was wondering how far you had 
met cases where the local authority was willing to do 
anything of this kind.—To my mind that comes in chiefly 
where the demands are what the manufacturer would call 
excessive, and where the difficulties of complying with 
them are also very great. 


30472. Then Mr. Evans makes a suggestion that the 
capital required for carrying out works of purification 
ought to be available from Government or from the 
county authorities at small interest, and he suggests 
an interest of 3 per cent., and that the capital should be 
repayable in thirty years ; but do you think, Mr. Evans, 
that either the Government or a local authority would 
lend money under such circumstances ? The lending 
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30480. But are they really paper manufacturers, or are 
they pulp manufacturers ?—Both ; the paper manufac- 
turers I am speaking of just now. 


30481. Then your observation refers chiefly to Scandi- 
navia ?—Yes. 


Mr. Lewis of money in that way to an authority which is there 
Evans, J.P., permanently is a different thing from lending money to 
F.S.A., Mr. a manufacturer whose business may fail long before the 

Ronald period is reached within which he has to pay back the 
Bag . gh money. Is that a practical suggestion ?—(Mr. Evans.) 
“te dnd ue Quite frankly to begin with, some of us think that the 
Tom Taylor, Government and public authorities spend some of their 
A.M.I.M.E. money to less advantage than this would be spent. 


30482. Do you know generally what the conditions are 
in France ?—No, I do not. 





— Beyond that, the authority lending the money would 


of course have a first lien on the property, and compared 
with the value of the property the amount required 
for this sewage purification must necessarily be very 
small; one-tenth of the capital value would be a fabulous 
amount to spend, and at the same time there are many 
millowners that I know who would have very great 
difficulty in raising a sum of £300, £500 or £1,000, to put 
an elaborate system of drainage and settling tanks into 
their mill. 


30473. Would it not be a more practical suggestion 
that they should borrow the money from their 
bankers at possibly a little more than 3 per cent. if the 
business offered a fair security 7—But you will not get 
bankers to lend money on this method of repayment. 
It becomes of the nature of public works; it is not for 
the benefit of the paper-maker that this is done; it is 
for the benefit of the public. 


30474. We note your suggestion, but I was anxious 
to get from you how far it was a practicable one; if 
any of your manufacturers had been able to obtain a loan 
of that kind from any local authorities ?—Well, we have 
no powers to demand it you see, and no local authority 
has power to lend it either. 


30475. Well, Mr. Green says in the statement he has 
put before us “ the chief guiding principle as to restrictions 
on effluents should be the health of the community,” 
and he rather suggests that streams are there to carry 
away trade effluents among other things, but surely 
the need of manufacturers on streams must be considered 
also. If there is a paper mill, the effluent from that paper 
mill may injure the water in the river so far as its use is 
concerned by other manufacturers, and therefore must 
not something else be considered besides the mere question 
of injury to health. Ought you not to consider the 
rights of manufacturers below a mill ?—(Mr. Green.) 
Yes, to a certain extent, but it seems to me that you 
might have a manufacturer come to a district where he 
would require an absolutely pure water. It would not 
be fair for him to have the right to settle on that stream 
and to demand that every factory above should discharge 
an absolutely pure water into the stream. I think in 
the first place you must consider the right of priority, 
and in the second place what is reasonably possible in 
the matter of expense. I quite agree that all the legisla- 
tion as to pollution, or the prevention of pollution, has 
done a very great deal of good, but when it is vague, 
or when it is unnecessarily harsh, it may produce very 
bad effects indeed. For instance, it is quite within 
the bounds of possibility that by undue, harsh, or extreme 
legislation, our mill might be absolutely closed. Now, 
that means a very considerable loss to the community. 


30476. But have you met with any case where a mill 
has been absolutely closed in consequence of the action 
of any authority ?—Not for the pollution of the effluent, 
ae from smell; there was one near Maidstone that was 
closed. 


30477. Then, speaking generally, you do recognise that 
a manufacturer has responsibilities in regard, not only to 
the health of the people below him on the stream, but 
also to the uses that the water of the stream may be put 
to ?—Oh, yes, certainly. 


30478. I notice that Mr. Jepson suggests that manu- 
facturers ought not to be needlessly handicapped by 
expenses in connection with the treatment of trade 
effluents, because they are in competition with foreign 
manufacturers who are not subjected to exacting require- 
ments as manufacturers are in this country. Mr. Jepson, 
do you make that statement with knowledge of the facts 
in regard to foreign manufacturers ?—(Mr. Jepson.) Yes. 


30479. Is it a fact, for instance, that among the German 
or the French paper-makers they can turn any kind of 
effluent they like into a stream ?—I am thinking most of 
Scandinavia just now. I have that in my mind; many 


of them are on big rivers where there are no such te- 
strictions. 


30483.. Do you not think it exceedingly likely that when 
those people know that considerable improvement in the 
streams has been brought about in this country by putting 
a certain amount of pressure on manufacturers, they. will 
imitate that action ?—Oh, that is quite possible. As to 
France and Germany, in our particular trade, the com- 
petition is not from that quarter, so I do not know the 
conditions obtaining there. 


30484. Do you, Mr. Evans, know the conditions of any 
leading paper mills in Germany or in France ?—(Mr. 
Evans.) Not as regards river pollution. 


30485. Where are the paper mills in Germany mostly 
situated ?—I think all over Germany. 


30486. There is no special district devoted to that 
branch of trade ?—No, nor in France; they are very 
much scattered. 


30487. You are probably aware that both in Germany 
and France there is a considerable movement for the 
prevention of pollution of rivers and streams, both by 
trade effluents and by domestic sewage ?—Yes, I quite 
recognise that; they will follow this country. 


30488. We should have been interested if you could 
have told us what the circumstances of foreign paper 
mills were ?—No, I have never spoken to them on the 
subject. 


30489. I see that we have here this morning, Mr. Taylor, 
who is, I think, not a member of your Association ?— 
(Mr. Jepson.) Oh, yes. 


30490. I should like to ask Mr. Taylor, whether, having 
heard what has been said by the gentlemen whw are here 
as a deputation from the Association, he wishes to say 
anything to us in addition or in contradiction of what 
they have said ?—(Mr. Taylor.) So far as I have heard, 
the question has been about the disposal of the effluent 
from the mill, but you have not asked any of the witnesses 
where they get the water from to work the mill; that 
is the point. 


30491. Well, explain to us in what way it is the point ? 
—In this way. Our mill is situated on a tributary 
of the Irwell, the River Roach, and we are dependent 
nine months out of the twelve on the river for our water. 
We take out the water from the river and we purify 
it and we turn it in as clean as the water in that glass 
(pointing to water in glass on table). I say the people 
that dirtied it ought to do that for us; why should we 
purify their water ? 


30492. You are a paper manufacturer ?—Yes, a three- 
machine mill. 


30493. And you must have pure water for your busi- 
ness ?—Oh, absolutely ; it is useless as it is. 


30494. And in a great many cases paper mills derive 
their water from independent sources, do they not, deep 
wells possibly ?—There are not very many Lancashire 
mills can do that, because the iron in the water soon 
stops them. There are coal mines. 


30495. You suggest to us that in the interests of the 
manufacturers themselves every polluter of a stream ought 
to be called upon, as far as is practicable, to purify his 
effluent ?—That is so. As to the question of dealing 
with different mills and different trades on one stream, 
I say there must be a standard for the stream, not for 
different trades, because if you have different trades and 
the first mill on the stream turns in a bad effluent, he 
might ruin the whole stream, no one else could use the 
water; and if that stream, as our stream does, flows into 
another stream, how are you going to deal with the 
people on the other stream when our stream has ruined 
it for them ? 


30496. And you are in favour of a standard which 
would apply, not only to a whole trade, but to a whole 
rivershed ?—That is so, and to every river affected by a 
river or tributary flowing into it. ; 


30497. I was rather interested in hearing you say 
that you were able to take water from a polluted stream, 
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and to so far purify it as to make it thoroughly suitable 
for the difficult purposes of paper-making ?—That is so. 


30498. Now at what cost do you attain a result of 
that kind ?—It costs us about £1,000 a year. 


30499. Would you explain to us the process that you 
adopt ?—We take the water from the river, and the 
river really is the effluent from a print works—a calico 
print works. They spoil the stream for the lot, and they 
are the-second mill on it. It comes down all colours 
and it is very difficult to handle ; but we find that by taking 
in from a weir head and bringing the water along and giving 
it plenty of time m the atmosphere, and treating it with 
lime and alumino ferric, we can deposit everything and 
make it as clear as the water in that glass. (Pointing to 
water in glass on table.) 


30500. Do you happen to have in your mind any 
analyses of the water when you first begin to deal with 
it; can you tell us for instance how much suspended 
matter there is in it ?—I could not tell you. 


30501. ‘But it is discoloured ?—I can tell you you 
could not see through that glass filled with it. 


30502. It is opaque ; it is muddy ?—It is muddy. 
30503. It deposits an amount of suspended matter ?— 
A tremendous amount. 


30504. Is it acid or alkaline ?—Principally alkaline. 


30505. Taking this water, you deal with it by precipita- 
tion you say ?—By lime; first of all we treat it by lime, 
and then about a quarter of a mile further down the 
stream we put in alumina ferric. 


30506. Now what kind of result do you obtain ?—We 
get a clear water. 

30507. And at what cost do you get it ?—At our mill 
it costs us £1,000 a year. 

30508. (Sir William Ramsay.) You filter the water 
afterwards ?—Yes, through Bell filters. 


30509. Do you let it settle first before you filter it ?— 
It does settle to a very large extent in the stream, and 
while we are bringing it along our private stream, and 
then we run it into a reservoir close to the mill and it 
deposits a lot of matter in that reservoir. 


30510. And it is finally filtered ?—It is finally filtered, 
and after the filters it goes into the mill and from our 
effluent we take out, by means of a filter press, as much 
suspended matter as possible ; and it is very profitable 
for us to do it. Then it passes along through settling 
tanks, over cinder filters, and I cannot at the present time 
allow that water to go into the river; I am going to bring 
it back and use it again. 

30511. (Chairman.) Are you able, after using the 
water, to again purify it so as to make it as good as it 
was when you began ?—Yes, clean, and I take it back 
again. 

30512. (Sir William Ramsay.) You pump it back 
into the reservoir ?—I am going to bring it back again 
cleaner than I took it out of the river. 


30513. (Chairman.) What kind of paper do you 
make ?—We make white printings and cream-laids, 
and all coloured papers. One of the worst coloured 
papers to deal with is a geranium. 


30514. Do you use rags ?—A few rags, but not in the 
way that Mr. Evans does. 


30515. Then you would say that your effluent was not 
so difficult to treat as the effluent of some other mills ?— 
Not from a rag mill like Mr. Evans’, because the floccu- 
lent matter in a rag mill is a difficult thing to handle. 
You cannot bring that down; it is a difficult thing to 
precipitate. 

30516. (Sir William Ramsay.) I was going to ask Mr. 
Evans about colouring matter in the water. A great 
many manufacturers make coloured papers ; indeed, most 
make, more or less, coloured papers ?—(Mr. Evans.) Yes. 


30517. Are your effluents coloured too ?—As a rule we 
have not more than one machine, or at most two, on 
coloured paper, and the quantity of coloured stuff that 
goes forward is not very great. You catch all the water 
from the machine and use it over and over again as long 
as you can, so that there should not be such an enormous 
quantity of coloured matter even in a coloured paper mill. 
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30518. But it is quite possible, I suppose, to make use 


Mr. Lewis 


of the effluent from a coloured paper machine again; the Evans, J.P., 


colour does not affect another colour ?—Oh, as a rule it 
would ; you want to start with a white; you would get 
much confusion if you have a varying colour in the water 
you use originally. ; 


30519. Then, in that case, can you remove this colour- 
ing matter by this precipitation ?—(Mr. Taylor.) Yes. 

30520. Every kind of colouring matter ?—It does not 
matter what it is. I find that the different acids and 
alkalis from the effluent, getting into the colour, will 
finally. 


30521. (Mr. Tatton.) How much water do you use in a 
day ?—We use about 60,000 gallons an hour. 


30522. 60,000 gallons an hour for ten hours a day ?— 
Twenty-four hours a day. 


30523. Twenty-four hours, you work right through ; 
60,000 gallons an hour ?—Yes. 


30524. (Chairman.) And when you said just now that 
the cost was £1,000 a year, was that simply the cost’ of 
purifying the water to enable you to use it, or did it 
include the cost of purifying the effluent after you had 
used it ?—No, the cost of purifying the water at first. 


30525. What is the cost of treating your effluent after- 
wards ?—Well, it is very little to us. Of course, there 
is the land to be taken into consideration, but the treating 
of the effluent is a very small matter ; it is only a question 
of emptying occasionally the sediment which is deposited 
in the tanks. About once every three months a couple 
of men a week at one tank will empty it. 


30526. You say to us that in a mill like yours it is 
perfectly practicable, within reasonable expense, to purify 
the effluent to such a degree that the water can be used 
again for paper-making ?—That is so; I cannot contra- 
dict it, because you can see it in our river. 


~ 30527. I will ask you from your experience of the paper 
trade generally, do you consider it practicable for all 
paper-makers to obtain results of that kind at possibly 
larger cost, but still at practicable cost ?—Well, I have 
not much experience of a rag mill, but I should say yes, 
for a wood pulp mill, using nothing but wood pulp. We 
use a small quantity of rags, but for a rag mill I cannot 
say. 

30528. You have no experience to enable you to express 
an opinion ?—No. 

30529. (Mr. Stafford.) Do you get much sludge from 


your works; from your treatment ?—From the filtering 


of the water, before we use it, do you mean ? 


30530. Yes ?—Yes; and that is just the point I would 
When we filter the- 


like to. bring before you; we do. 
water before we use it. 


30531. What do you do with it ?—When we filter the 


water before we use it, when we wash out these filters, 
it is fearful stuff like mud in the street. I have taken it 
up with the inspector on one or two occasions. I think 
it is pretty hard for him to say, I must not put back into 
the river what I took out. 


30532. Do you take much out ?—Yes, there is a fair 
quantity of mud comes out of it, and I want to put it 
back. 


30533. What do you do with it ?—I put it back. 


30534. You do put it back, regardless of the inspector ? 
—Yes. 


30535. That is an easy way of disposing of it. Do 
you think that is a reasonable or fair thing to do for the 
people below you ?—Well, I do not, but still it was put. 
there by the people above me. 


30536. You are complaining bitterly of the people 
above you, but you are doing the same thing to the people 
below you ?—Exactly, but with their own water; not 
with my effluent from the mill: With my effluent from 
the mill, no; I will put that back cleaner than I took it, 
but what I filter out of the water, before I use it, I say 
you must have it back. 


30537. Now. do you think that your action, or the 
action of the print people, is the more unreasonable ?— 
Well, I do not think I am unreasonable at all; I am 
only giving you what you gave me. And my point is, 
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that if I can purify that water then the people above 
me must purify it. 


30538. But would you apply that to everybody ?—On 
the stream. 


30539. Everybody ?—Yes. 


30540. For instance, supposing you had a case in 
which you had a brown paper mill immediately above 
you, would you not very likely close that brown paper 
mill if you insisted on their sending down as pure an 
effluent as you were sending down ?—They must put it 
back as clean as they got it. 


30541. But might not that very action close that 
mill ?—I do not think so. 


30542. Then, it is not unreasonable to ask every trader 
in your paper trade to purify his effluent to the same 
extent that you do ?—As far as I am concerned it is not. 


30543. (Chairman.) It is a mere question of expense ?— 
That is so. 


30544. In your case, the expense is not great, but in 
other cases it might be considerable ?—It might be 
considerable. 


30545. But you think it might be done in every case 
without that prohibitive expense ?—Yes. 


30546. (Mr. Stafford.) Have you any experience of 
other paper mills ?—I was in a mill in the south, on the 
Medway. The last mill on the Medway is the Snodland 
Paper Mill. It was a five-machine mill until it was burnt 
down; now it is rebuilt it is a three-machine mill. The 
whole effluent from that mill goes into the river. They do 
complain about its going in, but they have got a hard nut 
to crack to say that it is a detriment to the stream. It is 
a tidal river. They cannot prove that it is a detriment to 
the stream, because the biggest fish in the river are caught 
at the mouth of the Creek. The fishermen come and fish 
there because they say the fish feed on the effluent brought 
from the mill. That was brought before a Commission 
some years ago by Colonel Holland. They tried to stop 
them putting the effluent in and it was proved’ by the 
fishermen that they all wanted to fish at the mouth of the 
Snodland Creek, the reason being that they found the 
biggest fish there. 


30547. Do you think that your effluents generally 
improve the fishing in the Medway ?—I cannot tell you; 
I am simply speaking about the Snodland Mill. (Mr. 
Jepson.) With reference to the brown paper mills gener- 
ally in Lancashire, they have the utmost difficulty in 
complying with the severe restrictions of the Ribble 
Joint Committee. The effluent that they have to deal 
with is not in many cases very large, and they could 
not afford the expense of putting down very elaborate 
precipitating tanks. Some of the mills have put down 
reasonable, what is considered by tradesmen generally 
reasonable tanks, and they have had the utmost difficulty 
in complying with the wishes of the Ribble Joint Com- 
mittee. I think in cases like that, where the mill is 
small, and there is a main sewer available, that the 
Local Authorities ought to assist small manufacturers 
by taking that effluent into the main sewer, and being as 
lenient with them as possible. On these rivers in Lanca- 
shire and Yorkshire, that are given up to manufacturing, 
it is not a question of any fish at all about it; there 
are no fish in the stream at all, and the amount of pollution 
that goes in from the mills is nothing to be compared 
with the washings from main roads and things of that 
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sort against’ which there ‘is no restriction whatever 
washing in thousands of tons of limestone and granite: 
Sometimes in’ flood times: you can almost cut it with a 
knife, and then the inspector next day will come up to 
a mill; he has found a little fibre in a stream that would 
not fill a bucket, and he looks upon it as very detrimental. 
We think there is more sentiment in this matter of pollution 
on these dirty rivers than anything else. We certainly 
think that the river inspectors should be instructed 
not to be too exacting where there is a reasonable attempt 
being made to keep out the solids from the effluent. 


30548. (Chairman.) Is there any point, Mr. Taylor, 
beyond those you have put before us, that you would 
like to mention ?—(Mr. Taylor.) Respecting brown paper 
mills, I sent the question that you sent to the Paper- 
Makers’ Association, to twenty mills in Lancashire and 
said if they wished to answer it they could. The majority 
of them were indifferent. I spoke to the proprietor of 
one mill, a brown paper mill, and I asked him how they 
were situated. I said: ‘‘ Have you any difficulty in 
pleasing the inspectcr ?” and he said, “ No.” I said: 
“Would you like the stream, when you receive it, to be 
as you can use it for paper-making with reasonable 
filtering ?”” He said: ‘‘ We would.” I said: ‘“ Would 
you like to put it back as you took it?’ Hesaid: “We 
can.” There is no difficulty. That is a brown paper 
mill ; Wilkinson’s, near Bolton. 


30549. (Mr. Tatton.) Could a brown paper mill put it 
back quite clear like that ?—I do not know. I asked 
him, could he put it back as he received it, and he said 
he could. 


30550. (Chaitrman.) Does Mr. Evans wish to say any- 
thing to us in regard to the encouraging evidence which 
has been given to us by Mr. Taylor ?—(Mr. Evans.) I 
should like to agree with Mr. Taylor, but he is in that 
cless of mill which I regard as the easiest in regard to 
purification. The news mills are the easiest; he is in 
the second class,. Then you come to the finer print.mills, 
then the rags, then the rags and the rope. He is in the 
second class. That is why I say, for mills of that sort, 
it would be judicious to have a different standard. Then 
that you would have a reasonable and practicable measure 
to impose on mills using tarred-ropes, bagging and so on. 
The same standard would be prohibitive in the case of 
those mills whereas it would be quite reasonable in the 
case ot mills like Mr. Taylor’s or a news mill. 


30550a. Is there any other point which the Association 
think it important to put before us ?—Yes. They think 
that where factories are situated in districts rated for 
sanitary or sewerage purposes, the Local Authorities should 
be compelled either to take the sewage and effluent of the 
factory, or else the factory should not be liable for such 
sewerage or sanitary rate. 


30551. Then finally, the opinion of your Association. is 
that you recognise the responsibility of paper-makers to 
do what they can within practicable limits to purity 
their effluents, and you are able to tell us that good results 
have been attainable, and one of your number tells us 
that in his opinion they are attainable in all cases within 
cost which is not prehibitive ?—Yes, I am afiaid in the 
case of rag mills and brown mills, using this class of 
materials which they use, it would be absolutely pro- 
hibitive. , 

30552. We thank you very much for your evidence ?— 
(Mr. Jepson.) Thank you. 


Dr. CHRISTIE called in; and Examined. 


30553. (Sir William Ramsay) (in the Chair.) In what 
way, Dr. Christie, are you connected with this process, 
may I ask ?—I am the Assistant Manager of the Otto- 
Hilgenstock Coke Oven Co., Ltd. 


380554. In London ?—Ip London. 


30555. Are they actual manufacturers ; is the process 
being worked in London ?—No. 


30556. But you are putting up plants in various parts 
of the country ?—Quite so. 


30557, Would you mind, to begin with, giving us an 
outline of the old process and contrasting it with your 
particular plant ?—Well, under the old process the gases 
from the coke ovens are drawn off at a temperature of 


something like—well, of course, from the top of the oven, 
one cannot say, it depends on the time at which the gas 
is being evolved. 

30558. But at a high temperature ?—In the hydraulic 
mains at something like 250 degrees Centigrade, and they 
pass generally, under the old principle, through a hydraulic 
main which is fed with tar and are then drawn through 
a suction main to the condensing plant. 


30559. The object of the tar being to take out other 
hydro-carbons, I presume ?—Chiefly to clear the pitch 
away. 

30560. To promote the condensation ?—Quite so.. Then 
generally, one attaches water-coolers, air-coolers, etc. The 
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gas is first passed through air-coolers where a quantity of 
tar is deposited and very little water. Then it enters 


the water-coolers, and is cooled by indirect contact with 
water. 


: 30561. Indirect ?—Yes; indirect counter-current prin- 
ciple. The gases are brought down in this apparatus 
to something like 20 degrees Centigrade, and, ot course, 
there the total moisture, or practically the total moisture, 
is deposited and a great deal of the ammonia, in cases 
of wet coal being charged into the ovens, ard that is the 
gencral rule in this country, because of the dirtiness ot 
the coals being used for coking, the smalls. Anything up 
to 80 per cent. of the ammonia is deposited in these 
coolers, there is a good deal of the tar gets through the 
water-coolers. Then the last traces of the tar are taken 
out in a cold tar cleanser, either of the Pelouze type, or 
any of the well-known tar cleaners. 


30562. Does the gas come into contact with the water 
at. that stage ?—No, it does not touch water at all at 
the present moment. Then the gases, still containing 
a certain quantity of ammonia, say 20 to 30 per cent. 
of the total ammonia, are passed through scrubbers 
and there, for the first time, they meet water. The general 
rule is that the first scrubbers are fed with the condensings, 
that is to say, the condensings from the water*coolers and 
from the air-coolers which are passed into a settling tank 
‘where they cool, and the tar settles out from what we 
call the liquor. 


30563. And that is a solution of ammonia at that 
stage ?—That is so; something like 1 to 2 per cent. of 
ammonia. Then that liquor is fed to the top of the 
first two scrubbers and meets the gas, taking out a certain 
quantity of ammonia, but of course the last traces have 
to be taken out with fresh water, which is fed on a third 
scrubber. 


30564. Is it not sometimes the case that dilute sul- 
phuric acid is used for taking out the ammonia ?—I 
believe so; I understand that is a process. 


30565. That is the old process in short ?—Yes, exactly, 
the old process, in short. 


30566. What is done with this ammonia liquor in the 
old process; is it distilled with lime ?—It is taken to 
the sulphate house and it is passed down stills; steam 
is passed against it and, at a certain point, lime is mixed 
into it. 


30567. And the ammonia is distilled off and caught 
in sulphuric acid as sulphate of ammonia ?—As sulphate 
of ammonia. 


30568. And the refuse is really what remains in the 
still 2—That is so. 


30569. And the refuse is what is generally used either 
in quenching the coke or it is sprayed on some burning 
material, or it is evaporated ?—Well, for quenching coke 
I do know certainly of plants where it is strongly diluted 
and used for coke quenching, but to use it neat, as it is 
after settling the lime out or the insoluble lime salts 
out it is very difficult, especially if one has to market 
the coke afterwards. 


30570. The colour is destroyed ?—The colour is des- 
troyed ; it is very dirty. 

30571. Whether the coke is really damaged or not 
is a different story, but the colour is destroyed ?—Yes ; 
and further as one uses now a great deal mechanical 
quenchers there is some difficulty in quenching at all. 


30572. Then the other process is evaporation, but 
that of course is costly ?—Yes. 


“30573. And requires such a quantity of water ?—Yes. 


30574. And the third plan is to spray on some burning 
material ?—Yes, a tip heap or something of that sort. 


30575. Then the next question is, what is the difference 
between that system, which I think we now understand 
unless any member would wish to ask any question, and 
the process which is being now introduced, the Otto- 
Hilgenstock Coke Oven Process ?—Shall I describe it ? 


30576. If you will kindly describe it ?—The idea now 
is not to cool the gases, as heretofore, before taking out 
the by-products, which consist of course of tar and 
ammonia. We take the gases now from the hydraulic 
main with practically all their tar contents. — We pass 
them straight into the sulphate house. 
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30577. The gases, I understand are at a high tempera- Dr, Christie. 


ture ?—Yes, 


30578. Considerably above 200 Centigrade ?—At the Sb Caer L0eg 


hydraulic main they are, but on the way to the sulphate 
house they may fall to something like 110, or lower still. 


30579. Always above the boiling point of water 
anyhow ?—It is not absolutely necessary that they should 
be above the boiling point of water. 


30580. But they do, I think, happen to be ?—Yes ; 
and there we subject them to a strong spray of tar, in 
fact the tar suctions the gases from the oven. 


30581. Is it a sort of tar pump which the gases pass 
through ?—It is a nozzle. It is a special shape of a tar 
injector. 


30582. A tar injector ?—A tar injector which.creates 
a very fine spray of tar. 


30583. It acts in the same fashion as a water injector 
would for carrying air ?—Exactly; it collects the very 
fine tar particles which are in the gas, and deposits them 
in the tank or drum which is below. 


30584. And the tar is puzaped round and used again ?— 
Yes. And that which is made will over-flow into the tar 
tanks, and of course, the quantity of gas and the quantity 
of tar used are in distinct ratio, a distinct proportion. 
to one another, and the whole secret of the tar spray 
is to take the tar quantitively out at a temperature above 
the dewpoint of the gases. 


30585. The passing through this tar injector must 
cool the gases considerably ?—We have that entirely 
in our own hands. Yes, it certainly cools the gases, 
but our intention and our aim is to keep the gases from 
depositing any liquor. 

30586. Any moisture ?—As long as we can keep above 
the dewpoint of the gas that is sufficient. 


30587. You are safe. Then after passing through 
this tar extractor what becomes of the gases ?—Then 
they are in a fit state, a clean enough state, to enter 
the saturator. They are pumped by exhausters, straight 
through the saturator. 


30588. That is to say it comes directly into contact 
with water ?—No, with sulphuric acid. 


30589. Sulphuric acid ?—In the case of making sul- 
phate of ammonia, we pass it through what we call a 
saturator, a lead-lined or a lead vessel containing sulphuric 
acid, with a dip-pipe, sealed in sulphuric acid, ana the 
whole of the oven gases are subjected to cleansing with. 
sulphuric acid. 


30590. And then there is no waste ; no tar practically 
goes into the sulphate of ammonia ?—No; a very very 
thin froth is skimmed off. By the way the saturator is 
worked there is a continuous overflow and it is continu-- 
ously circulated so that just an occasional froth is taken. 
off. 


30591. And the solution is boiled down, I presume ?— 
No; the salt is continuously ejected. We are working 
with a super-saturated solution of sulphate. 


30592. Then you use pretty strong sulphuric acid 
to absorb the ammonia 7—Yes, something up to 150 
Twaddel. 


30593. So that really the ammonia sulphate crystallises 
out there and is used again to wash fresh gases ?—Quite 
so. The saturators being shaped in such a form that 
the salt falls down to the bottom and is mechanically 
ejected with steam. 


30594. Would it be possible to apply this system 
to water, to saturate it pretty fully with ammonia, instead 
of using sulphuric acid to scrub the gases; would it ke 
possible to scrub them with water if a saturated solution 
of ammonia was wanted? I believe in some cases there 
is a market, not for sulphate of ammonia in that dry 
state, but for a fairly strong solution of ammonia ?—In 
that case of course, the first point would be to cool them 
down. 


30595. Yes ?—And they contain, generally speaking, 
where we deal with wet coals, a quantity of moisture 
which would relieve the gases of a very big quantity of 
ammonia straight away. 

30596. And then you could afterwards scrub them with 
your sulphuric scrubber so as to take out the last traces ? 
—Yes. 
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30597. There is absolutely no residue ; there is nothing 
to evaporate ?—There is nothing to evaporate ; the gases 
on leaving the saturator pass straight on to the ovens. 
Supposing we were working, the tar near the dewpoint of 
the gas, this with wet coal being somewhere about 75 to 
80 degrees Centrigrade, the action of the ammonia in the 
saturator brings up the temperature slightly, so that the 
gases can be passed back straight to the ovens without 
fear of condensation. 


30598. Do you get no refuse of any kind from the 
sulphate of ammonia plant? Is it ejected in a white 
state, or a marketable state ?—Absolutely. 


30599. Are there no impurities to accumulate in the 
mother liquor and make you finally reject it ?—Nothing 
at all. 


30600. Never ?—Never. 


30601. That is an ideal process ?—Of course, there is a 
difference between regenerative ovens and waste-heat 
ovens. As a rule in the waste-heat oven the gas from the 
whole of the charge is passed back to the oven and burned 
for heating the charge. Now, in the other case, in the 


_ regenerative oven, often a surplus of gas is required. 


The idea of a regenerative oven, of course, is to create 
as large a surplus of gas as possible, and this gas, if it is 
to be used for lighting purposes or for gas engines, at the 
present time has to be cooled down so that half the gas, 
generally one can say that 50 per cent. of the gas, of a good 
coal is saved. One gets 50 per cent. of the total gas as 
surplus from a regenerative coke oven. That quantity 
would have to be cooled down, but the liquor resulting 
from that comes out of the gas, which contains practically 
no ammonia whatever. It has gone through the satu- 
rator, and consequently the solubility of SH,—sulphur- 
etted hydrogen—and HCN are considerably lower than 
they are in ammonium salts, so that this liquor which is 
produced can be used for washery water or for quenching. 
I do not know about boilers ; I have not tried that yet. 


30602. But for general purposes ?—For general pur- 
poses 


30603. (Colonel Harding.) I merely want to ask, the 
claim that is made for your system, so far as the point 
that interests us is concerned, is this, is it not, that the 
effluent is reduced in volume and is in much purer con- 
dition; is not that so ?—That is all that we can claim 
up to date. We have no plant as yet that is working 
absolutely without an effluent. 


30604. So that you do get an effluent, but it is small 
jin volume ?—That is so. 


30605. And what is the character of it as to purity 7— 
Leading up to that question. I may mention that at the 
five plants in operation on the Continent, the waste liquor 
question, especially in Westphalia, is not so serious, or 
not considered so serious, as in this country, so there is 
very little advantage for them over there to avoid cooling 
their gases down after the ammonia and the tar have been 
extracted. 


30606. You see’ the point that specially interests us, 
is in regard to the resultant liquid ?—Yes. 


30607. What I want to know is, whether, by your 
process, we can reduce the volume of the residual liquor, 
and whether it will be in a condition more fit to be sent 
into the river than the present liquors ? 


30608. (Chairman.) I do not see where the liquor 
can be if you do it thoroughly. You first scrub to get 
out the tar, and then afterwards you pass it through 
the sulphuric acid to get out the sulphate of ammonia ; 
where is the liquor ?—Well, the moisture in the coal 
comes into the gas, or a certain percentage comes into the 
gas 
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30609. And deposits in the pipes ?—No. Under the old 
process of course the gases were cooled down to ordinary 
temperature, and a large quantity of liquor is deposited 
as condensings, from the gases. Now, what we aim at is 
to prevent any condensing of this steam in the gas. 


30610. It comes ultimately into the sulphuric acid 
scrubber ?—Yes. 


30611. That evaporates away the water as it is 
formed ?—It never condenses. 


30612. Or it does not condense enough; precisely ?— 
It is above its dewpoint, and therefore there would be no 
deposit of water. 


30613. You lead the gases direct to the ovens ?—Yes. 


30614. It passes through the ovens; there again 
there is no deposit, except on the road ?—Except on the 
road. We have not any plant where on the return 
journey, at the present time, the gases are not depositing 
some quantity of liquor, but that is reduced. The lowest 
we can show yet is approximately 44 gallons per ton 
of coal. 


30615. (Colonel Harding.) Now what condition is it 
in ?—It is difficult to say. 


30616. Isait a polluting liquor, or is it a fairly clear 
liquor, andis it free trom objectionable chemical matte: ?— 
Well, it I compare it with the old waste liquor it has no 
lime in it at all. 


30617. (Chairman.) It has no solids in it, you will 
say ?—It has no solids in it. It comes down at such a 
temperature, say at 70 degrees, that SH, and HCN are 
practically insoluble, so that only the slightest trace, 
I do not know that even we have found traces in this. 


30618. It is very nearly distilled matter, probably 
with a slight smell ?—Yes, it has been in contact with 
gas, and of course, there is a certain, there must be a 
certain trace of gas. 


30619. It is a question of smell more than anything 
else ?—Yes. 


30620. (Colonel Harding.) You say you are able to 
obtain this result ot having a smaller volume and a better 
quality of effluent, at the same time that you are able 
to bring about a greater production of the by-products. 
It is an economical advantage to use this plant ?—Cer- 
tainly. Apart from the capital outlay, you can see the 
condensing plant is radically simplified, and the stills are 
completely abolished; the steam for the stills is not 
necessary, the lime for the stills is not necessary. 


30621. You get the by-products at less cost ?— 
Certainly. 

30622. And you get them also in greater quantity ?—In 
this way, that we claim to minimise at any rate, the loss 
otammonia. In the oldsystem this waste liquor contained 
anything up to ‘01 per cent. ot ammonia and, as we make 
no waste liquor now, there is no loss. 

30623. Now where are you likely to have your first 
apparatus at work in England ?—In Scotland at Messrs. 
James Nimmo & Co.’s Auchengeich Colliery. 


30624. Will that be an important plant ?—Yes, a 
plant of thirty ovens. The by-product plant laid out 
to deal with gases from sixty ovens. ean 


30625. Can you tell us when the plant is likely to be 
in operation ?—Any time I think from next May to June. 


30626. Would you be good enough to inform us when 
it is in operation ?—Certainly. 


30627. (Chairman.) Thank you. We are very much 
obliged to you for coming; it has been most interesting 
evidence. 
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DNA Oe EVI DENCE. 





87TH TO 96TH DAYS. 





AMMONIACAL RECOVERY LIQUOR, "see under Trade 


Effluents. 


ANALYSES : 


Tables of Analyses handed in by Mr. E. Halliwell, 


White Paper Works, p. 46; Brown Paper Works, 
pp. 46 and 47; Wall Paper Works, p. 48 ; 
Printing Paper Works, p. 48; Bleach and 
Dye Works, p. 49; Print Works, pp. 49 and 
50; Print and Dye Works, p 50; Bleach 
- Works, pp. 50 and 51; Dye Works, p. 51; 
River Ribble at Walton Bridge, p..52; River 

- Ribble at L. & Y. Railway Bridge, South 
Bank, p. 52; River Ribble at L. & Y. Rail- 
way Bridge, North Bank, p. 52; River Darwen 
just above junction with River Ribble, p. 52. 

Effluents from Charlestown Works, Shipley, p. 91. 

Tales of Analyses of Trade Effluents handed in by 

1 ; Mr. H. Hanson, Mr. John Haigh and Mr, 

_ Thorp Whitaker. 

Blanket Dyeing and Scouring, p. 149; Flannel 
Dyeing and Scouring, p. 149; Low Class 
Woollen Dyeing and Finishing, pp. 149 and 
150; Fine Woollen and Worsted Dyeing and 
Finishing, p. 150; Heavy Fine Woollen 
Dyeing and Finishing, p. 151; Medium 

_ Class Woollen Dyeing and Finishing, p. 151 ; 

Alpaca and Mohair Dyeing and Finishing, 

p- 151; Cotton Dyeing and Printing, p. 152 ; 

Cotton Dyeing and Bleaching, p. 152; and 

Worsted Piece Scouring, p. 152. 


ANNANDALE, J. H.; TOD, W. L.; anv LAW, A.; 


(Analysis of their Evidence) ; 


Scottish Paper Makers’ Association, 29709-11. 

An association to deal with trade questions, 29712-3. 

Manufacturers should use all reasonable measures to 
abate pollution by discharges from their works, 
29714. : 

' General conditions should be taken into account when 
fixing a standard, 29715. 

Varying condition of different paper mills, 29716-7. 

Soda leys should be evaporated and incinerated when 

_ possible, 29718. 

Could not be done when the leys are weak, 29719. 

Exhaustion of chlorine from waste, 29720-1. 

Disposal of spent lime, 29722. 

Disposal of solid matter, 29723: and 29735. 

The large quantity a serious matter, 29723-5. 

Use of savealls in paper mills, 29726-7. 

Use of alum in paper mills, 29723 and 29728-34. 

Solid waste from paper making no use as a manure, 

__ 29736. sows ‘ 

Effluent from white paper mills nearly. colourless, 
29737. eat 

Coloured effluent from coloured paper mills harmless, 
29738-9. ; 

Aniline dye used in small quantities, 29740-1,. 

The North Esk river, 29742. . , 

The purity of the river not looked after by any 
authority, only a casual inspection by an agent 

_ of the Duke of Buccleuch, 29743. 

Threat of action at law the only inducement to paper 
makers to purify their effluents, 29744. — 

No difficulties under present arrangements for working 
under agreements as to purification, 297445, 

- Establishment of Rivers Board desirable, 29746. - 

Soda not recovered in rag mills, 29747. 

Liquors very weak, only slightly alkaline, 29747-9. 


6225. 


ANNANDALE, J..H.; TOD, W. L.; anp LAW, A, 


—continued, 


Manufacturer often bound to return clean water to 
river, 29750. 

Accumulation of less virulent refuse deposited in 
ponds should be allowed to pass into river at 
times of flood, 29751-7, 29'762-3. and letter from 
Mr. Tod, p. 136. 

Including spent lime other than that from causticising, 
29753 and 29757. 

Would be harmless and would not deposit in river 
bed, 297534 and 29766. 

Would pass into the estuary, 29755. 

At present the fine sediment in ponds sets up ferment- 
ation, 29757-9. 

Caused by size and starch, 29760. 

The quantity relatively small, 29760-1. 

Sludge at present dried, 29764. 

Effect of proposed discharge at times of flood would 
probably result in greater purification of streams, 
29765-7. , 

Establishment of Rivers Board for each watershed 
recommended, 29768-9. 

Subservient to a Central Authority, 29770-L, 

Mixture of effluents with sewage advisable, 29772-3. 

Rewards have been offered for discovery of methods 
of purification of paper mill effluents, 29774-5. 

Without practical effect, 29776. 

Causticising recovered soda by means of iron instead 
of lime, suggested investigation, 29777-9. 

Rating in special cases referred to, 29780-I. 

The North Esk not a salmon river, 29782. 

But it was originally, sea trout now at the estuary, 
29783. 

Fishing club in the lower Esk since it has been 
purified, 29784. 

The Esk polluted by sewage, 29785. 

Water used in paper mills generally taken from purer 
sources, 28786-7. 

No difficulties between paper manufacturers on the 
Esk and Sanitary Authorities, 29788. 

Inspector appointed by riparian authorities, 29788-9. 

Attempts by certain villages to purify their sewage, 
29790. 

Much expenditure on purification at paper mills: 
particulars, apart from annual upkeep, 29791-5 
and 29806-9, 


“Number of paper mills on the Esk, 29793, 
‘« ‘Paper trade not flourishing, 29796. 


Expense of purification a serious tax, 29797. 

But not prohibitive, trade regular and moderately 
successful, 29798. oe 

Standards which would not handicap the trade might 
be fixed, 29799. 

The Esk still a badly polluted river, but satisfactory - 
results in purifying paper effluents have: been 
acknowledged, 29800... : 

Riparian owners’ inspector declares that the principal 
pollution of the Esk.is caused by sewage, 29802. 

Esk riparian owners and paper makers now at peace, - 
29803-5. . Fe 

In foreign countries paper mill effluents not purified, 
29811-2. 

Which places home manufacturers at a financial dis- 
advantage, wood pulp principally used abroad, 
less difficulty with effluent from, 29813. 

Letter subsequently received from Mr. Tod in support 
of suggestion that if flushing of séttling ponds were 
carried out in times of flood only a small percentage 
of solid matter would be carried into river; p. 136. 
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INDEX OF EVIDENCE : 


ATTER, HAROLD FREDERIC, CLERK AND SOLICITOR 


. “Ochre water, 


TO THE WEST RIDING OF YORKSHIRE RIVERS 
BOARD (Analysis of his Evidence) : 


(Statement.) 


Amendment of law required with regard to establish- 


ment of new sources of pollution, p. 1. 
Suggested procedure in connection with, p. 1. 
Remedy for abuse of purification works, p. 1. 
Traders should be made responsible for, p. 1. 


Owner to provide purification plant when premises . .. 


are let for a short term, p. 1. 

Responsibility for liquid refuse dealt with by con- 
tractor, Pp. 2. 

” Injyrious pollution by, p. 2. 


‘ Inspectors of Sanitary Allthorities'should have power 


to take samples wherever necéssary, and to enter 
premises for' the purpose, p. 2°and 27237-8. 

Precedents in law for oie! premises for such 
‘purpose, 2723S fe et 


Power toiget an‘ Order-ok the: Cbint for entry at any 


‘ time would bé desirable, 27240:: 

Difficulty of proving responsibility for: pollution of 
- stream: where «there.iare discharges - of trade 
effluents by joint outlet, “p. 2: eae 

Jurisdietion: of Tova: Government Board in connec- 
tion with proceediiigs: in ‘respect of . offences 
under Part*‘itl.; ofthe Rivers Pollution Pre- 
vention Act; 1876, should be clearly defined, p. 2. 

Otherwise reasons should be stated where consent to 
proceedings is: ?eftised, and appeal by the Rivers 
Board : to! ‘a’ Coutts ‘of pines ‘allowed in certain 
cases, p. 2. : 

Decision of Local Goverimnienit beaod should be given 
within three months; ‘p. 2. 

Doubtful whether the posseselan of a sewer by a 
Local ‘Authority: into: which they would receive 
effluents is a mi€ais' ‘for rendering harmless 
noxious or polluting liquids, p. 2. 

The two moriths’ notice ‘by the Sanitary Authority 
~ of ' their « ‘intention * to take proceedings under 
Part 'TIE:'"of ithe “Rivers Prevention Pollution 
Act, 1876, is unhedtssary, p. 2. 


pov 


' A Sanitary Authority should have power in all cases 


to take: ‘proceedings against partners in business 
in the'firm’s name; p:'2-and 27220. 

Orders made: against: firm should bind successors 
in ‘business, 'p! ‘2 ahd: 27221-6. 


Rivers Boards should have full jurisdiction in their 


'. districts: overévery ‘stream as defined by the 
Rivers Pollution Prevention Act, 1876, p. 2. 

The definition’ stteam**in River Pollution Preven- 
tion ‘Act; 1876,:shoud ‘be:amended in regard to 
limit of tidal waters, p. 2 and 27230.. 

Rivers’ Boards ‘shouldhayve: power to compel persons 
to remove: from ‘beds of streams solid matter 
resulting ‘from! polkwting: trade effluents, p. 2. 

Delay of the: Local:-Government Board. jin giving 
decisions since October, 1907, 27168-71s: 


 Effects'of the delay very jserious, 27172 and 27276. 


Cause. ofthe délay ‘appears to:be due to the fact that 
further legislation is proposed, 27173-5. 

Unless legislation’! ts!'speedily: introduced decision 
should be pape aby': the ‘Local: Government 
Board; 27176. 

Legislatidn ‘on ‘lites: of thé hird: Repirt ‘ofithe Sewage 
Commission is urgently ‘required,-27177. 

Rivers Board ‘have not ‘considered what course’ of 
_ procedure ae ibe Bee nang in the: case of new 
works, 27480.: 


 Diffieulty in fixing: eect ‘for purposes of purifi- 


cation of seh effluents: in eghebetaon with new 
works,’2738Ry fo) ae) 

Rivers Bourd‘huve'not ‘recently: considered the ques- 

tion’ of ‘provisiénal standards, 27182. 

Difficulty in securing conviction of manufacturers in 
‘cases where ‘their emnployées have improperly dis- 
charged, | contents , of Settling tanks, etc., into 
streams, ‘O71184-7. * 

Difficulties in ‘securibg ‘p ‘provision of purification Ps 

. in case of short tenancies of works, 27189-90. 

Suggested remedy, 27191... 

Procedure. in, case of:tenancies on short leases, diffi- 
culties frequently ‘arising, 27192-5. 


CEN’ TRAL AUTHORITY: 


ATTER, HAROLD FREDERIC—continued. 


Difficulties in case of short tenancies would tend to 
diminish if Rivers Boards had power to enforce 
their Acts within reasonable limits of time, 

, 27196-200. 


Difficulties arising in case of contractors who under- 


take for manufacturers the purification of waste 
liquors, 27201-3. 

Due to a great extent in delays in present procedure, 
27204 and 27249-53. 

Ochre water not within jurisdiction of Rivers Board, 
27205-7. 

Ochre water delivered from mines into streams is 
a cause of considerable injury, 27210. 

Sewage Commission should consider the question of. 
neutralising effect of ochre water and’ ‘whether’ 
new legislation is required in the matter, ‘27211-2. 

Difficulty with ochre water acute in case of abandoned, 
mines, 27212-3. : 

Powers of Local Government. Board -under See. 6 

_ River Pollution Prevention Act, 1876; should 
be limited to determining whether liquids are 
polluting and means for. rendering ,them harm- 
less are reasonably spracticable, 27215-8. 

On that. point would. prefer the.Local Government 
Board as a tribunal, but. would prefer the decision 
of the Court on a legal point, 27254. 

Does not consider that inspectors of the Local Govern- 
ment Board holding inquiries, and who are 
engineers, are competent tq appreciate the 
legal points on. the evidence given; shorthand 

_ notes not taken, 27255-6. 

The case West Riding of . Yorkshire Rives Boake v. 
Butterworth and Roberts‘ decided that it was no 
defence to a manufacturer that he passed his 
trade liquids through | a sewer if that sewer dis- 
charged into a river and the pollution at the 
outlet could be attributed ‘to. his discharge, 
27216-9. 

Rivers Board averse to taking ‘proceedings, when 
advised that the’ law is not on their side, simply 
to establish a principle, 27225." ; 

Desirable that the Central Authority recommended 
‘by the Royal Commission should pronounce upon. 
matters of fact connected with the questions 
brought out in his evidence, 27273-4. 

Law Courts should interpret Statutes, 27274, 


Questions of law should not be raised. without consent. 


of proposed Centra] Authority, 27275. . 


BREWERY TRADE EFFLUENTS, . see under Trade 


Effluents. 


an i 


Appeal ‘to, in dispute arising in connection with 
establishment of real source of pollution of 
stream, Alter, p. 1. - 

Decisions i should be given within a limited time, 
ibe, 


7 Desirable. ee Central “Authority ere eee by 


Royal Commission should pronounce on matters 
of fact on certain questions, ab., 27273-4, .. 
Questions of law should not be. cared without consent 

of proposed Central Authority, %b., 27275. 
Strongly in favour of the sar of to determine 
questions of fact, M unro, 27482, . ; 
Reasons for, ib., 27483. 
There. should 34 one Central: ‘Board for England, 
Scotland and Ireland, ib:, 27484-6.., .. 


‘Should lay down standards of: pallutions,; ibe, 27489. 


Should make regulations respecting .\coal-washing 
‘before: works are actually aa J. T. Wilson, 
27538. 

Should ‘determine whether:a company ibe required 
_to provide settling ponds for effluent, 7b.,27570-1. 

Reference of certain questions” to, probably ° useful, 
4b.; 27633. 

Rivers Board or Sanitary Authority should, as in 
Germany, have the’ power of preventing the 
establishment of a source of pollution. subject 
to,appeal to, M. aclean Wilson, 28408-10. 

A certain question referred to in relation to water 
should be settled by, ee on the facts of the 
case, Tod and Toyne,, 28734. 
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CENTRAL AUTHORITY —continued. . 


yas 


Establishment of, to deal with the question of puri- 

ai fication of-effluents and river, King, 28891-2. 

Retention between Rivers. ‘Board and manufacturers 
,desirable before appeal to, Leitich and’ Marshall, 
29100. 

~ Questions’ between Rivers Board and manufacturers 
might be settled by, 7b., 29102. —- 

Any question in spécial cases as to the practicability 
of a Local Authority peering effluents should 
“bé determined by; ib., 29150-2. ° 


. Thére ‘should be ‘a Central Authority to appeal to 


before ‘any Local Authority takes legal pro- 
ceedings ‘against “a ‘manufacturer! (Mr. Clay's 


“T4 Statement), pp. 102-3. 


Establishment of, desirable, Clay and Marshall, 


*»129204-6, and Hanson, Sykes, Mills and Whitaker, 
29419-22. 


1+. See also Statement by Mr. Hanson, pp. 105-7; by 


Mr. Sykes, pp. 10749 ;. and Memorandum of 
Mr. Mills, pp. 109-12. 

Advantage which would have resulted from estab- 

-% ‘lishment of in the past, Hanson, Sykes, Mills, 
and Whitaker, 29267. 

Appeals in case of dispute between Sanitary Authori- 
ties‘ and manufacturers should lie to: reasons 

. stated, 7b., 29272-4.: 

Inquiry preliminary to: raising a standard for trade 
effluent should: be held ‘by, ib., 29333. 

Appeals should only be made ‘to when arbitration is 

6 impossible, ib., 29382-3. 

Any trade ‘in exceptional circumstances should be 

© entitled to appeal to a a standard, 7., 
29396 and 29401-2.. ~ . 

No difficulty anticipated of disdiineine settlements of 
question by Central Authority and different 
arbitrators, 7b., 29431-4. 

‘Replies on behalf Of Bradford Dyers’ Association to 
queries submitted to them, p. 1237 

Experiments: in purifying trade effluents should be 
made by. Rivers a or Central Authority, 
| Robérts, 29613-8. | 

Establishment of Rivers Board for watersheds sub- 

-. sérvient to-a: Central Authority desirable, An- 
“nandale, Tod ‘and Law, 29746 and 29768-71. 


CHRISTIE, DR., ASSISTANT MANAGER OF THE OTTO- 


HILGENSTOCK COKE OVEN CO,, LTD. (Analysis of 
his Evidence) : 


_ Description of the» old process of dealing with gas 


‘drawn off from coke. ovens, 30557-65. 

And with the: ammonia liquor, 30566-7. 

The refuse remaining in still: if used for coke-quench- 
ing spoils colour of coke, 30568-71. 

Eyaporation costly and. requires much water, 30572-3. 

Sometimes disposed of by spraying .it on burning 
material, 30574., . - 

Description of the Oto: Hilgenatock Coke Oven pro- 
cess, 30575-93,.30597-600 and 30608-14. 

‘Suggested use of ammonia-saturated water to scrub 
gases instead. ‘of, sulphuric acid, 30594-6. 

Difference between regenerative ovens and waste heat 
- ovens, .30601-2. , 


By the Otto- Hilgenstock process the effluent is 


_ reduced in volume, 30603-4. 
Question as to purity of effluent; discussion, 30605-7. 


_No lime or_solids in it, 30615-7.. 


‘Smells slightly.of gas, 30618-9. oe 


_ Advantages claimed for the Otto- Hilgenstock pro- 


cess, ” 30620-2. ° 
The first apparatus for carrying out the process, 
- 80623-6. 5... 4.5, 


“CLAY, “ROBERT, anv « (MARSHALL, WILLIAM 


ot DGE 


(Analysis:of their: Evidence) : 


| neat orint by MreClays):) 


_ Particulars:as to mecessary filtration of the Micker 
Brook before it can be ‘used in his works and 


ude’. method -of. purification of waste liquor therein, 


p. 102; and answers to questions put by the Sewage 
Commission as, to.purification of trade - effluents, 


5, - -standards.for,-and alteration of: the ree in: regard 


to, pp. 102-3. 


= ‘Ceet of treatment of ;his effluent, 29176-80. 
e; 


sult satisfactory,. to. Rivers Board, 29181. 
Difficulty in making’ standards, 29183-7. 


§225. 


psn 


_CEAY,, ROBERT, anb TREAT: WILLIAM— 


continued. 


Standard should vary according’ to’ the Rontiions of 
the, stream from :whivl water uséd iby the manu- 
facturer.is taken:and. inte which efinent ‘is dis- 
charged, 29318890. ahryid pgp 

Trade. competition, requires: that, a an. equally” pure 
effluent should be required from allmanufacturers 
in the same trade, 2QL0QHZiai 36°. 

Except in-any: case. where:a sinaahaaturen might be 
unable: to: get! land: ihpe, -treatment-of. his effluent, 
29192*-5,. i min Gyitotor co pha: 

Certain colours used in dyeang: difficult to remove 
from ‘effluent; 29196-Jigc. ad blued oo” 

Beyond, discolouration -of | ‘stream | ‘they. do no harm, 


29198-202. ASPOE Shaiiios 
Establishment: of Central: Authority. desirable, 
29204-6. : Leth “THE o fia dase is “yt ics 
Cost of purification works has’ crippled his industry, 
29210. : liycuie riganiiia of 


Placed at a disadvantage fe trade: competitors who 
expend little on their: purification works, 29213-4. 

Owing to varying circumstances \in.connection with 
different works: cenditions.,of trade competition 
cannot be equalized, 29215-26. |\p. 

A uniform standard,for, trade, efiient s hould if possible 
be required, 29227-3603 bbe din 

But it is necessary: that* the. ckenseied of the stream 
and the position.of ,the works ont be taken into 
account, 29237-8.4 sii: 

Difficulties in connection with the. eget pe in sewers 
of trade effluents; \would’place some manu- 
facturers at .a .disadvantage,.and would not 
return water to streams; 29238-40.. 


COAL-WASHING WATER, see under Trade Effluents. 
COKE OVENS, see under Trade baenents 


COTTON. -TRADE A tite Beni See: ‘under Trade 
Effiuents. 


EDWARDS, —see under Evans, Léwis; ete." 


EVANS, LEWIS, g.p., F.S:AG/AND» — EDWARDS, 
VICE-PRESIDENT AND, SECRETARY RESPECTIVELY 
OF THE PAPERMAKERS’ ASSOCIATION -OF GREAT 
BRITAIN ; GREEN, ROLAND, MANAGING DIREC- 
‘TOR OF MESSRS. THOMAS, & .GREEN, WOOBURBN 
GREEN; JEPSON, JOHN .E., DIRECTOR AND 
MANAGER OF THE, STAR PAPER ‘MILL CO., FENIS- 
cowLes ; TAYLOR, TOM, a.M.1.M.5., MANAGER 
OF MESSRS. :‘OLLYE, BRQTHERS, LTD., BURY, LANCS. 
(Analysis of their Evidence) : , 

The Paper Makers’ presoechaae of ‘Great Britain, 
30371-4 and 30414. : 

Varying quantities of. we required be paper mills 
manufacturing from ;woead pulp, rags, or esparto 
grass ; effluent from, 30375-6. | 

Chief source of pollution from esparto waste removed 
by evaporation. for recovery:of soda, 30377. 

Recovery of fibre, general, 30378. |, i 

Pressure of Rivers Board,.and, Local Authorities has 
to some extent been .useful to ithe ‘paper trade 
itself,.30379. ° i..: He 

Admitted by paper r-mbnnfactaeers, that all practicable 
purification of their effluents; is necessary, 

_ .30380-2 ‘and 30477. 

In the interests:of pnsifontion of Eafaenta a standard 
should be fixed for each mill, 30383. ; 

No. objection to a'simple standard. limiting suspended 
matter, Seats and,agidity, etc., in an effluent, 
30384. * gaa SE igetgs a 

Purification plant should not he irateable,, 30385-8. 

Methods employed by paper.makers for, pee Bes tion 
of their effluents,:30389390,.:. |: ,.: 

Results obtained: .annlysis,of. samples, 30391- 6. 

Sludge from paper mills useless, 30392.. 

Thames Conservancy, no.complaints wens 30397-400. 

Situation of mills of ‘the: Association, 30401, 30406. 
and 30408-LL. ss siswion 6 difgee 

Lancashire and Sarliahing mills are snbjeats to in- 
spection of the Rivers Board, 30402. , 

Those. discharging into , the. PR ag Peas under 
supervision, 30403; <a het 

Situation of mills in Kent, 3040€, ime 

Do not purify to the bxtent of those under Thames 
Conservancy, 30407, 
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b74 INDEX OF EVIDENCE : 


EVANS, LEWIS, ann -- EDWARDS;. GREEN, EVANS, LEWIS, anp — EDWARDS; GREEN 


ROLAND; JEPSON, JOHN E.; TAYLOR, 
TOM—continued. 


Situation of mills in the Exeter District, 30409-11. 

The Association has not experimented in the treat- 
ment of paper trade effluents, 30415. 

Land required for satisfactory treatment of effluents, 
30416. 

Paper mills generally situated in the country, 30417. 

Effluents generally run into streams, 30418—9. 

Whether effluents are purified so as not to injure fish 
depends on relative size of stream and mill in 
each case, 30420. 

There should be separate standards for effluents in 
respect of each class of paper made, 30421-6. 

Classes specified, 30427. 

Waste water passes into settling tanks i in mill, 30428. 

Methods adopted in paper mill, 30429-38, 30445-6, 
30449 and 30456—-7. 

Paper mill effluents should pass through settling 
tanks, 30439-40. 

Paper mil] on the Thame, 30441. 

Brown paper mills: purification of effluents, 30443-—4. 

Brown paper mills: lowest standard required for, 
30447. 

Difficulties in dealing with effluent, 30448. 

Settling tanks, 30449. 

Filters: Jong remain efficient, 30450-1. 

Great variation in analyses of waste waters, 30452. 

In some cases soda is neutralised in effluent from 
brown paper mills, 30453-5. 

Precipitation, 30456—7. 

No trouble with fishery people now, 30458. 

Effect of waste effluents on fish, 30459-60, and 
30464-5. 

Trouble in Lancashire in connection with brown 
paper mills, 30462. 

Suggestion that cost of purification plant should to 
some extent in some cases be borne. by County 
Council or Local Authority, 30467-74. 

Indirectly done in some cases by reception of effluents 
in sewers, 30470-1. 

Advance of capital for the purpose, 30472-4. 

Rights of manufacturers on stream below a mill, 

* 30475. 

Careful legislation for prevention of pollution neces- 
sary, 30475. 

Case of mill closed on account of smell, 30476. 

Foreign paper makers not subject to strict require- 
ments in regard to purification of their effluents, 
30478-82. 

Foreign countries may adopt English requirements 
in the matter, 30483 and 30487. : 

Paper mills in France and Germany, 30484-6. 

In the interests of the manufacturers themselves all 
effluents should be purified, 30490=+5. 

There should be a standard for the stream into which 
effluent flows, 30495 and 30538-40. 

Standard should apply to a whole rivershed, 30496. 

Cost of purification of river water for use in Messrs. 
Olive Brothers’ mill, 30498, 30507, and 30524. 

Process adopted, 30499 and 30505-12. 

State of river as polluted by a calico print works, 
30500-4. 

Paper made at Messrs. Olive Brothers’ mill, 30513-4. 

Flocculent matter in rag mill effluent difficult to deal 
with, 30515. 

Coloured paper making and effluent, 30516-8. : 

Colouring matter precipitated, 30519-20. 

Quantity of water used at Messrs. Olive Brothers’ 
mill, 30521-3. 

Effluent treated at a small cost, 30525. 

Can be used again for paper making, 30526. 

Sludge from filtration of river water before aoe 
30529-32. 

Returned to river, 30533-7. 

Purification of effluent a matter of expense, 30543. 

Expense might be considerable in some cases, 30544. 

Might be done in every case without: prohibitive 
expense, 30545. ~ 

Snodland Paper Mill on the Medway referred to: fish 
feed on effluent, 30546—7. 

pee from’ brown paper mills in Lancashire, 

0547-9, 


ROLAND ; JEPSON, JOHN E.* TAYLOR, - 
TOM—conitinued. 


’ Different classes of paper mills require different 


standards, 30550. 


' Local authorities should take sewage and effluent 


from any factory rated for sanitary or sewerage 
purposes, 30550a, 


GAS LIQUOR, see under Trade Effluents. 
GREAVES, PERCY C., 


MINING ENGINEER; AND 
HOLIDAY, ROSLYN, minING ENGINEER AND 
GENERAL MANAGER OF THE ACKTON HALL COL- 

_ LIERIES OF FEATHERSTON, YORKSHIRE, ON BEHALF 
OF THE MINING ASSOCIATION OF GREAT BRITAIN 
(Analysis of their Evidence) : 

Statements describing the effluents arising from coal 
mining, pp. 157-8. 

Water flowing from coal mines does not invariably 
spoil drinking water: used for oe oe tea, 
30259-64. 

Spent gas-liquor from sulphate of ammonia plants . 
from coke ovens the most noxious effluent, 
30265-6. 

Can only be used to quench coke, 30267. 

Coal-washing water used over again, 30270. 

Dust recovered and turned into coke, 30271. 

Clear water results, 30272. 

Reference to Jax methods and black effluents i in South 
Wales, 30273-6. 

Details of method adopted in Yorkshire mines, 
30276-9. 

Effect on coke of quenching with waste gas liquor, 
30280-1 and 30286. 

Water required for quenching in addition to gas liquor 
used, 30282-5. 

Coke ovens used, 30287. 

By-product plants not used in connection with bee- 
hive ovens, 30288. 

Spent gas liquor also thrown on burning heaps and 
evaporated, 30289 and 30291. 

All collieries not provided with burning heaps, 30290. 

Filtration no good for spent gas liquor, 30292. 

No bacterial action will take place in it, 30293. 


. 


_It is a yellow water without tar in it, and destructive 


to vegetation, 30294. 

Contains phenols, 30295. 

Dr. Grossman’s system for recovery of: not yet 
successful, 30296-300. 

No difficulty in getting rid of sludge from boiler water 
if tanks are used, 30301. 

Regular flow of mine water, 30302. 

Pumped generally from a sump, 30308. 

Method described, 30304 and 30306-8. _ 

Sump cleaned out periodically without difficulty, 
30305. 
Too large a volume of dirty water at periodical 
clearing out to be treated in tanks, 30309-10. 
Large solids deposited in sump: remainder carried 
away by pumping, 30311. 

Ochre water referred to, 30312. 

Water from sump always ochrey, 30313-4. 

Ochreous but clear effluent from a mine referred to, 
30314-6. 

Drainage from ‘works runs down to stream, 30319. 

Mine water, 30320. 

Drainage from works does not flow into it, 30321-2. 

Free sulphuric acid in water, 30324.- 

Modern method of dealing with water in mines, 
30325-6. 

Coke-quenching water, 30327-9. 

Otto-Hilgenstock process referred to, 30330-1. 

Water pumped or flowing direct from “ outcrop ” 
coals through adits: analysis bad: case of 
particular mine referred to, 30332-7 and 30345. 

Many cases where such water is bad and damages 
stream, 30337-8. 

Very difficult to treat owing to quantity of sulphuric 
acid, 30339-41 and 30344. 

It is a natura] water, 30342. 

Would continue to flow if ci operations ceased, 
30343. 

A larger number of good waters flow from mines 
than bad ones, 30346-50. 
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Treatment of coal-washing water and difficulties in 
connection with coke-quenching water, £0352. 
Colliery owners have been prosecuted in connection 
with ‘‘ devil water” or ammonia water, but only 
threatened in connection. with other waters, 

30353 and 30357. 

Local Authorities would not receive the water in 
drains for subsequent treatment in sewage works, 
30355-6 and 30359-62. 

* Devil water” possibly lime in solution, 30357. 

Ordinary mine water harmless to cattle, 30357. 

“Devil water” might destroy bacteria in sewage 
effluent, 30358. 

Drunk by cattle apparently without ill effects, 
30363-9. 


GREEN, ROLAND, see wnder Evans, Lewis, ete. 
HAIGH, JOHN, see wnder Hanson, John H., ete. 
“HALLI WELL, EDWARD, F.1.¢., CHIEF INSPECTOR TO 


THE RIBBLE WATERSHED JOINT COMMITTEE 
(Analysis of his Hwidence) : 

Statement respecting trades in the Ribble Watershed 
in which large volumes of water are used ; 
Processes in manufacture ; character and 
treatment of effluents : 

(1) Paper trade (‘(a@) White paper, news’ paper, 
wall paper, high-class news’ paper and 
printing and note paper; and (b) brown 
paper). 

(2) Calico bleaching, printing and dyeing. 

(3) Brewing, pp. 29-31. 

General information on the pollution of the tributary 
streams of the Ribble, pp. 31-32. 

Whether the condition of the rivers in the Ribble 
Watershed is improving, p. 32. 

Standards for trade effluents, p. 32. 

Investigations required and how to be cariied on, 
pp. 32 and 33. 

Amendment of the Rivers Pollution Prevention 
Act, 1876, desirable, points specified, pp. 33 
and 34. 

Taking samples of effluents, p. 34. . 

Nature of works in watershed of the Ribble, 27678-9 

The effluents of all these works are treated before 
discharge, 27683-4. 

Quality of effluent, varying at times, 27685. 

Wood pulp usedin newspaper works, 27687. 

Part of the waste from wood pulp works cannot be 
utilised, 27688. 

Waste can be reduced by tréatment, 27689. 

Rags are-not now generally used for making news- 
papers, 27690. 

Part of the alkali used with esparto grass can be 
profitably recovered : method of treating esparto 
grass, 27693, 27698 and 27704-6. 

Whether improved methods of washing might not 
with advantage be adopted, 27694-6. 

Would involve alteration of plant at considerable 
expense, 27696-7 and 27701. 

Method of treatment: discussion as to possible im- 
provement of: point of view of the manufac- 
turer, 27698-—702. 

Washing of the esparto grass the chief pollution where 
the grass is used, 27703. 

Use and treatment of lime in the process, 27704. 

Treatment of the liquors, 27705-6. 

Paper works are at work continuously throughout 

the week, 2707. 

Separate treatment of the liquors or otherwise, 27708. 

Use of sludge from purification plant: profitable in 
one case referred to, 27710-3. 

Lime obtained from bleach and lime from causticising 
soda: bears a similar relation, 27714-5. 

Tron process of causticising soda not used, 27716—7. 

Bad effluent from brown paper making: more difficult 
liquids have to be treated, 27719, 27720, 27723, 
27724 and 27760. 

Proportion which tanks bear to daily output varies, 
27721-2. 

Solids in suspension in effluent, 27725-8, 

Differences in brown papers, 27729. 

Variation in the crude liquids: details of treatment, 
27730-8. 


Dissolved solids consist of lime salts, 27739. 

Suggestions for improvement in the treatment of 
trade waste, 27740. 

Case referred to where the Local Government Poard 
had given consent to proceedings against a firm 
but the proceedings failed because the Court 
decided that no means of purifying the effluent 
were practically available in view of the cost 
which would be incurred, 27740-50. 

Large volume of effluent from paper works, 27751. 

Effluents from white’ paper works satisfactory, 
27752-3 and 27758-9. 

Localities of these works, 27754—7. 

Difficulty of improving other effluents from paper 
works, 27760-2. ' 

Difficulty of the Joint Committee in view of a Jegal 
decision (“‘ Almond case’), 27763-—5: 

Manufacturers getting better results in their’ em nense 
than formerly, 27766. 

Effects on streams of unsatisfactory effluents: 27767 
and 27769. 

To a considerable extent preventable, 27768. 

Many complaints of pollution, particulars, 27770-3. 

Number of brown paper mills in Ribble Watershed, 
27774-5. 

Mostly carried on by wealthy firms, 27776-—7. 

Not much space in works generally, 27778 and 27780. 

Considerable space required for leuke treatment, 
27779. 

Firms cannot co-operate for the purpose; works are 
widely separated, 27781. 

Discussion as to possibility ‘of: improvement of 
effluents, 27782-8. 

Manufacturers expecting as a result of the work of 
the Sewage Commission that they will have 
facilities for discharging effluents. into sewers. 
27788 and 27796-9. 

Improvement might probably be effected by passing: 
worst efficents into sewers, 27789 and 27795. 
Local Authorities in some districts object to take: 
trade refuse into sewers, 27790 and 27792-3. 
Some of the worst effluents might be discharged into 
sewage works without affecting treatment of 

sewage, 27791. 

Localities of works, 27794. 

The liquids obtained on the preparation ‘of raw 
materials in the earlier processes are those which 
should be turned into the sewers, 27800-I. 

Practicable to separate liquids, 27802. 

Volume. of liquids would probably not be too large: 
for passing into sewers, but there would be diffi- 
culty in deciding which liquids might pass, 
27803. 

Discharge into sewers of the worst effluents would not 
affect riparian rights: all the trade effluents could 
not be passed into sewers, 27804. 

Local Authorities cannct apparently be compelled to 
receive trade effluents into sewers, case of 
Peebles v. Oswaldtwistle Urban District Council 
referred to, 27805-1]. 

Manufacturers and Local Authorities awaiting legis- 
lation determining whether the latter shall ke 
compelled to receive trade effluents, 27814-21. 

No action being taken by manufacturers and Local 
Authorities to press the matter forward, 27820-1. 

Consideration of certain practical difficulties has 
prevented the Watershed Joint Committees from 
pressing the matter, 27821-3. 

Paper making industry not very flourishing, 272845. 

Cannot affcrd to provide expensive plant for purifica- 
tion of trade effluents owing to circumstances 
referred to, 27826-30 and 27845-7, 

Expensive to provide works within legal require- 
ments, 27827-9. 

Majority of paper mills are situated in boroughs or 
large urban districts: question of sewerage facili- 
ties, 27831-40, 

Capacity of sewers to take paper trade liquids depends 
on which of tke liquids are to be taken, 27841. 

Considerable relief could be given if the worst liquids 
were taken, 27842. — 

Dealing with the remaining effluent, 278434. 

Difficulties of the Watershed Joint C ommittee referred 
to, 27848-9. 
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- Origin, of water supply, for paper “milla, rights of 
riparian owners in respect of mete, taken from 
» vhyers,-27850-52 44) gyade- 


_ Kier, liquor, the great difficulty, in, rites case of calico 


._ bleaching, printing. < and dyeing works, 27856-7. 


Method of dealing with. ‘Kier liquor, 27858-60. 


Distributing, tank:to, deal..with crude liquids not 
always; practicable,. QIBGL. §bejcrcer’ 

Advantage of removing most solid matters in, polluting 
liquids , hefore sending them.,to the purification 
plant, case referred to;27862. 

But this is a-:more-expensive, method, and apepuires 

_-more, _attention, 278634... 3: ; 


“Recovery of indigo from waste liquids, 27865. 
. Recovery, of soap from Waste, in calico printing works, 


27866— 72: » bee 


<a _ Recoveny, of soda from wasken 27873. 


Recovery of chrome not-attempted now, 27873-4. 

Streams:; darkly coloured; by. efiluents from jcalico 
printing works, 27875-6. 

Precipitation’ by, .sulphate, : of, bien only partially 
successful, 27877-8. 


al Complaints, received in, respect. of discolouration of 


rivers, 27879. 
Large amount. of water used in, connection with calico 
‘bleaching,: 27880-3. | .;, ; 
Satisfactory process for dealing ; with eet oh waste, 
27884. — 


-Precipitation,..and, filtration the, methods adopted, 


admixture of sewage unsatisfactory, 27885-9. 

At present, manufacturers deal with waste liquids by 
removing higacnty: and rEresinetnted matter, 
27890. : ty 2E5 


, 4 At a, large: expense, 27891. 


Nothing more: can.be attempted at: present, 27892. 

But this has much improved the‘state of the rivers, 
-27893-4.:, EL nah vets 

A standard for effluents, would not greatly improve 
them, 27895-7. r 


Variations in trade epee 27898: . 
oe Sulphuretted hydrogen a trouble, 27899-9001... 


» Removal of starch, 279012. 


A mixture of lime and alumina used.i in dealing with 
brewery refuse, 27903-—4. 


. No experience of,purification effected by mechanical 


’ pressure filters, 27905., 
Standards for trade effluents srenia -be extepmely 
useful, 27906-7. 


Difficulties j in. adopting standards, 27908. 


ints Difficulties, explained, 27909-11. 
.- « Theoretically ‘no difficulty as. regards suspended 


) 


matter, but impracticable for financial reasons 
under exsting law, 27912-39. 

A standard which might be relaxed by the rivers 
authority: or, on appeal, by. a Central. Authority 
where the manufacturer can prove that it is not 
practicable for him to reach the standard, would 
be useful, 27920-8, and 27930. 

“The practicable and -available : means ”’ differ in 
“nearly every: case,i 27925. 

The onus of, proof that, it is financially impossible 
‘to reach a standard should be thrown « on the 
manufacturer, 27927-3858. 


“Manufacturers - should; have facilities for acquiring 


‘land or, purposes of purifying effluents, 27937-9. 
Power, of sentry ‘to, any, part of works at any time 
required fer proper officers, 27940-7. 


.. Reasons; why, power of entry should not be confined 


to the: purification works only, 27948-51. 


“Amendment of. Rivers,.Pollution Acts desirable in 


regard to power of-entry, 27951. 
Power of entry obtained from a court of law in’ special 
cases only useless, 27952. 


. Powers of entry:to reach; point of discharge or sus- 


pected point of, discharge required, 27953-5. 


“Manhole for inspecting effluents passing-into sewers 


iprovided in most, towns, 27956-7. 
Powers * required for purpose of: ‘finding all bhtlets of 
trade: effluents, 27958-61. 


~ Reasons — why powers are required, 27959-64 and 


27966. ; —...t 

A manhole accessible ‘to officials of Local Authorities 
should be provided in all cases where trade 
effluents pass into sewers, 27965. 

Analytical Tables of effluents, pp, 46-52. 
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SENTING A FIRM OF EN ee ey oer ‘WEST 
Rhee 
RIDING OF “VoRKSHIEE omen AND OccU- 


“ preks” Assoc titton 3S’ aaiie ALFR BED. J.P., 
“PRESIDENT “oe | “THE | A x? MILLS, 
Aoi CHARLES ‘Sopitrrék ‘aSS0cTATION ; 


AND WHITARKE BR. PHORPYS re THE. BRADFORD 


_ DYERS’ ASSOCIATION, ( (Anialias 8 y dha Evidence) : 
Statement, by. Mr. Hanson, respesting the..Association 


(w oollen and worsted. industries) : ‘correspondence 
_ with, West, Riding of, Yorkshire .Rivers Board ; 
Huddersfield... and, ‘Heckniondwike, Local Acts 
vand the. reception, of sewage into sewers of Local 
Authorities ; questions submitted.by the Sewa ge 
Commission ; establishment of Central Authority ; 
standards : trade effluents: and the : establish- 
rs. pp. 195-7. 

Statement by Mr.’ ‘Sykes respécting’ certain provisions 
-of thé Huddersfield’ arid Heckmondwike Lo3al 
Acts ;..desirability: of establishment of:a Central 
Authority and,.standards;,.Rivers .Boards and 
their duties ; and discharge of fade effluents into 

sewers; ppiy107-9.rsoa ues ? 

M Da Seven rit of, Mr. Mills ‘respecting he Association ; 
anomalies of the law as affecting trade effluents ; 
suggestions for the ameadment ,of the law so as 

, to require -Local ‘Authorities , to ‘receive trade 

effluents into. their. sewers,; stam ards ; ; procedure 
in regard. to, trade effluents ; 3Mu: Atter’s evilence 
respecting new sources of po; ‘ution, the abuse 
of: purification .,works;, short. tenancies, liquid 
refuse dealt with by contractors, samples, dis- 
charge -by- joint outlet, ;procedure, and proceed- 
ings against firms,; assessment of annual value ; 
and: sammary :of puggestions on s-veral points, 
pp. 109-112. orevy ee 

The 241 members of the pePictneersa: represent and 
include.:all. the ,branches of and the -more im- 
portant firms i in the woollen: tana worsted trades, 
29244-9.07 oT ashi ds 


Uncertainty. of legislation in regard to Saaaambricics 


of manufacturers and Local Authorities has been 
a difficulty and led toifri¢tion; 29250-1. 

Advisable that Local -Authorities . should deal with 
trade effluents, 29252.. j;). *. 

The Association has helped «to: bring. soaiit arrange- 
ments on the ;point which will-form a basis for 
similar arrangements in other ‘places, 29253-5 

The arrangements. ane on \the-basis.that the Local 
Authorities shall receive:tnade ‘effluents subject 
to-certain conditions’ as to jpreliminary treatment 
or, payment. in lieu thereof,.29256. », . 


“Desirable that suspended matter and - ‘grease should 


be-eliminated from efluonteibetors running! them 
into. sewers,, 2925738.5« 653 yi? 

In large towns ‘many Bi syne pytee oo will practically 
be. obliged by want. of room at: their works to 
make payments to Loeal Authorities in Hew of 
preliminary treatment, 29259-60.-; 

Amount of payin agreed i ‘in, Halifax, eat Hudders. 
-field, 29261... vy 9 Fgeebaeret Jo Lboal 

In some. cases ial aekbcers will have coven purified 
effluents into rivers, 29262-3. : 

Large volumes of effluent may. possibly 4 in some cases 
prevent Local canshoniasen mealies them in 

io) Sewers, 29264, 

No such case yet in the West, Riding of Yorkshire 
- 29265... 


‘Local othopies in the West Riding ‘more willing 


than formerly to receive trade effluents, 29266. 
Advantage which would. have resulted .from the 
establishment of.a. Contrah meneyenr in the past, 
- 29267. - gecret Lees 
Lack of knowledge on tdi: tes of Rivers: Boar and. 
~ of manufacturers in regard: to treatment-of trade 
, , — efluents.has caused trouble, 29268, !14 i) 


_ Experience gained -by manufacturer, and Rivers 


Board has resulted in ‘improved conditions, 
-- 20269-7145. +! foldve qoalberpord 

Rigs Board should be seereuedl to. | qdnsinistrative 
action: and) appeals-in’ cases: of dispute ‘between 
Sanitary : Authorities ;and .manufacturers ‘should 
lie. to’ .a \Central Authority: . Feasons: «Stated, 
29272-4, 

Rivers Board officials gain their knowledge from the 
manufacturers, 29274, 
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ou - the Assogiatign;. have been, to_ascertain, 

st.,the, Jegal) pos:tion, and nexts, practical means 

of dealing with trade effluents: metkods adopted, 
2927556, and, 29285. rel Ture 


| QUERIED 


Assaciation:s, Report on ‘purification plant, 29277- 81. 


Advice given by Association to manufacturers, im- 
jprovement« in»; purifigatian: plant, ‘since, 3828, 
2928254. | 


10 U3 


; Information proposed. to be given by the, Seerelticn 


. ta-the. Sewage Commission in, connection with 
treatment of woollen an worsted trade effluents, 
, 29286-9., Oyae? Tn ol! 

pote ieee for effluent pall =e he. Gone: yet, 28290, 


. The. Standen. must, be; ja Anancjally ‘practicable one, 


24) 29) 291-3; .. Se AO tig 
Cost Of: purification, tog; high . in some “cases, case 
referred to, 29294-8. 


eh 


. Treatment. of..effiaents;in Lancashire, 29299 -301. 


Doubtful. whether, treatment of effluents improves 


» i Streams dori, purposes.. of the . traders: 

results: Colne Valley referred to, 29302. 
Injpracticg therg are,more difficulties in dealing with 
2 » efflyents,in; works;than jn laboratories, 29303. 


acidity 


we Reference. ta...case where, trader has got rid of 


acidity, 29303-5. 
Treatment «of, nicaihliabsiin waters is the ifignlty, 


BO ROOT 


Acid effluent left after ‘extraction ‘of. ‘grease, 29308. 
'29310<].+) 

Uniform. rin standard desirable, 2 29312 and 29394. 

AL standard that.can he, reasonably attained should 
be fixed at first.and a higher standard subse- 
quently, 29313, 29327-8 and 29334. 


Wevarces will come with. experience, 29314, 


= 


A fixed, etemdard: desirable, : 
», 29825; 

The standard ight ind forced subsequently, 29316, 
29325 and 29329., 


29315,- 29318-22 and 


. After a ete of seven or. ten years, 29323-5 and 


29330-1. us 


; But the efentard should - aot be raised until after an 


Inquiry, 29330,; .).. 


. Establishment, ot. an immediately., practicable stan- 


dard would i improve the rivers, 29332. 
‘The Inquiry, before,raising a standard should be held 
by the Central Authority, 29333. ,;, 
Investigation, necesgary, ;to, find. what would be 
reasonable standard, 29335-7. 
The Association‘are experimenting, 29337- 8. 
Laneashire trade efiuents; discussion as to, 29339-46. 
Establishment ‘of ‘new ‘manufactory :' procedure by 
‘Local” Authority : ‘Rivers . Board’ should’ not 
intervene unless there i is pollution, 29348. 


“* Manufacturers are aware that works of purification 


__.., are required, 29349, 29355, and 29359. 
‘Manufactoreyi mae take provision for purification 
_ . @t.new warks, | 39350. tj 
Or will be liable to prosecution for, pollution of 
. stream, 29350-2,. 


’ Procedure: ‘suggested ‘by. the Association, 29353 and 


29357-8. « 
Reference to that ce eee hae 29354. 


; Purification. tanks not always provided in the past, 


29356. 

Any notice that purification works will be required 
should be ‘given/by the Local Authority and not 
by Rivers aon 29360-1 and 29364-6. 


: Copy. of. any standard, fixed should accompany the 


notice, 29362. 

No objection by, the pee to the notice being 
. given 29363, and. 29367. cin Be 

Powers should be given to supervising, authority to 
take samples of effluents, 29368. 

Accessibility ‘of .effluents for that purpose, 29369. 


- - Itis now'enideavoured to make them accessible, 29370- 


Difficulties in’ ‘cohnection with manholes, 29371. 


1 Samples’ may. be ta en when’ effluent is flowing from 


_-machine,, 29372. 


. No difficulty in ‘connection with ar tration : 
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Samples, should be ioe from, Fa final point of 

'” “discharge where“ all the’ {rade’ sefuse,. from the 
particular | works, is,, aixed, PKR, one effluent, 
" 29373-5. pee (4 

Association agrees that, ‘Teasonable j access ‘for betting 
samples should bee ‘Aven, 29376... 

In cases ,of the abuse Oo Lage orks e ployer 
‘should be liable ‘to penalties, re gh ‘have 

., power to bring actual offender, ee court : , Acts 

*~ referred to containing similar r provisons, 203% 7-8. 

Association ready to: agree, to. reasonable prop posals 

* ‘to ‘avoid’ ‘dificaltios ‘where ‘manufacturers con- 
tract with pther persons ta, _punty effluents, 

29379-81. 

Appeals should only } be “made ‘to, Palit’ Authority 
when, arbitration, 1 is impossible, 2 382-3. 

course 
in Huddersfield referred to, 29384" 6. 

‘Association "would ‘assist ‘Sewage | ‘Commission in 
_ experimental study in connection with puri- 
fication of Suerte. 29387 and 29993... 

But would not contribute towards cost which should 
be a public charge, 29388. ar 

For ten years they haye spent money for the _purpese 
and are now eutitied to. Government ‘aid, ‘29389. 

Another reason why SPRL should be, a ee 
charge, 29390... 

Expense incurred by Di sellers? ‘Association in con- 
nection with Sewage Commission’ § “experiments 
referred to: present case dissimilar, 29391. 

The more difficult problems in treatment of effluents 
from the works of the Association: not numerous, 
29392. nha 

Difficulties amongst. “different “traders” ‘in “ reaching 
standard: should be one that all’ can at once 
reach, 29395, 

Any trader in exceptional circumstances. ‘should be 

entitled to appeal to the Central es 
against a standard, 29396. 

Want of space for purification works invo! ving great 
expense should justify an appeal, 29397. 

Reference to mills without land for purification, works, 
29398400. 

But standard should only be varied in ‘very “excep- 
tional circumstances, 29401-2. 

Less than 5 per cent. of works belonging to members. 
of the Association would be’ unable ito comply 
with a standard, 29403-5. 


Information. as to works belonging. to “nembers of 


the Association, 29406-12. | 

Reference to works at which ‘water is used again, 
29414-7. 

One trade standard desirable irrespective | of ‘character 
of river, 29418. __,,. 

The Association desire that there should. be. legislation 
providing for,.a Central Authority, 1 the passing 
of trade effluents into sewers after preliminary 
treatment, and standards of pollution, 29419-22. 

Certain difficulties in connection with , pollution of 
rivers by trade effluents, 29423-4. 

Seak tanks fallen out of use, 29425. 5 iy, 

No interference with riparian rights proposed, ‘traders. 
must return water to streams, 29426-7. 

Litigation avoided on the question | of riparian, rights: 

on the Rivers Colne and Holme,, 9429-30. 
difficulty anticipated of dissimi ar settlements. 
of similar questions by Central Authority and. 
different arbitrators, 29431-4. . 

Whitaker's Paper with reference to the Bradford 
Dyers Association and the effluents from their 
works, p. 122, and replies on behalf of the Brad- 
ford Dyers’ Association to queries , submitted to 
them by the Sewage Commission as to purification 
of effluents, stardards, necessity for alteration of 
the law in regard to trade effluents ; the Central 
Authority, and Rivers Boards and their powers, 
pp. 122 and 123. . 

The Bradford Dyers’ Association, 29436-7. 

Effiuents from works belonging to the Association, 
29438-41. 

Processes adopted in dealing with waste (ae cotton 
and woollen works, 29442. 
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Reasonably practicable to purify to a certain extent, 
29 443-4, 


AnD WHIT- 


Extent reached in dealing with certain effluents 


(LO parts per 100,000), 29444~7. 

Not necessary to go further, 29448. 

Cost of the treatment, 29449-50. 

Effluent from dye works mostly neutral as a result, 
29451-2. 

Bell’s filters efficient up to a certain point, 29453-4. 


_ A further precipitation, 29454-5. 
_ No space for treating efuent in certain works, 


, 29459-61. 

Lancashire v;orks referred to, 29462. 

Discussion as to whether the treatment of their 
effluents by manufacturers enables them to stop 
avoidable waste in their works, 29464-6. 

Constitution of Rivers Boards: traders or represen- 
tative men co-opted by Chambers of Commerce 
should be added, 29469, 

Variations in effluents from bleach and dye works, 
29473. 

Difference of effluents in Lancashire and Yorkshire 

_  29475-6. 

Each class of work or trade should have its standard, 
29477-8 and 29482. 

Mixed cotton and woollen goods, 29479-81. 


Precipitants used first in dealing with trade waste 


in Lancashire, 29484. 
Alumina ferric used chiefly in the Manchester district, 
_ 29486-7. 

Alumina ferric and lime or alumina alone used in 
* Bradford, 29488. 

The waste is then settled, 29489-90, 

Particulars as to results, 29491-3. 

Particulars as to reservoirs: reference to works at 

__ Cheadle and discussion, 29493-501. 

Discussion on the point whether the West Riding of 
Yorkshire Rivers Board treat all manufactures 
alike in regard to trade effluents, 29502-8. 

Some dissatisfaction of smaller firms on the point, 
2950). 


Lack of standards causes a difficulty, 29510. 


A standard essential, 29511. 


Standard should be fixed as regards effluent ard not 


as regards river into which efluent flows, 29512. 


Association have not carried out experiments in 


‘ relation to purification of woollen and worsted 
trade effluents, 29978-9. 


' References’ to: tables sent in relation to effluents 


passing into sewers and into streams, 29980-7. 


- Details as to methods of purification adopted: use 


of Waite’s apparatus, 29988-97. 
Suspended matter reduced, 29998. 


Alk: alinity not serious, 29999. 


Excessive hardness, 30000-1. 


Permanent if due to acid in effluent, more temporary 


if due to lime, 30002. ~~. 


n ‘Statement with reference ‘to hardness of’ effluent, 


SI OOSS 
Lig arsenite of Rivers Board, 30004-5 
Effect of hardness, 30006. 


'No method ‘of reducing hardness within’ practical 


limits of cost’ known, 30007-8. 
‘Test of hardness, 30009-11. 
Effluent not acid ‘m all cases, 30012-3. 


‘Water ‘has sometimes to-be softened before it can be 


used in other works, 30014-5. 
Or more soap used, 30016. 


Processes of treatment of effluent, 30019-22, 
“Results could be improved, 30023-5.- 


Description of Mackey’s plant, 30026. 

‘Resulting effluent good, but hard, owing to excess of 
* lime used, 30027. 

Déseripton of HP. Watson, Ltd.’s, plang 30028-33. 


‘ Resulting effluent hard; 30034. 
“Cost nominal, 30035-9. - 


Hardness of effluent, no experiments yet made for 
softening, 300-L0-2. 

Détails as ‘to ‘process of purification adopted — in a 
certain case with satisfactory results, 30043-51. 


‘Filtration’ ‘of e‘fluent following precipitation gives 


improved results, 30052-6. 
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Can be ‘carried out where there is room, 30056. 

Cost of purification nearly met by recovery of grease 
and oil, etc., 30057-63. 

Cannot be carried out by all firms, 30061-3. 

Different process and results in another case nee a ae 
30064-7. 

Comparison of the cases, 30068-75 and 30081. 

Waste liquors in wool!en, etc., mill should be mixed 
before precipitation, 30068 and 30074. 

Importance of good management of purification plant, 
30075-9. 

Different process and results in another case referred 
to, 30082-8. 

Reference to analyses cf different samples cf effluents, 
and cost of purification effected, 30089-95. 
Extent of purification by millowners in the Associa- 

tion, 30096. 

Cases referred to cover all branches of woollen and 
worsted trade, but information given not suffi- 
cient basis upon which standard; should be fixed, 
30097. 

In some of the cases referred to more satisfactory 

results ought to be obtained, in others a sufti- 
ciently high standard has been reached, 30098- 
102. 

Evidence of the witness Mr. T. J. S. Roberts in regard 
to purification referred to: cost of purification 
not excessive, 39103. 

In the majority of the cases referred to more purifica- 
tion could be carried out, 30104-8. 

Grease only recovered in Yorkshire, 30109-10. 

Recovery of indigo in Lancashire profitable, 30111-3. 

No potash in effluent, 30114. 

Another case referred to: treatment of dye-water: 
analysis of effluent and cost, 30115-28. 

Situation and number of works on stream, 30129-30. 

The quantity of water taken from stream must be 
returned to it, 30131. 

Doubtful whether the water so taken can be returned 
Ly each mill without increase in pollution and 
hardness: discussion as to, 380132-41 and 
30146-8. 

Dyers prefer to have water in stream in its present 
state than with its chemical character changed, 
30140. 

Present state of river accepted without complaint by 
the different firms concerned, 30142-4. 

Trouble with boilers since purification of effluents, 
30145. 

Varying condition of river, 30148. 


‘There should be a standard for matter in suspension, 


but not for hardness. or colour, 30149-51. 
Lime used to get rid of colour in woollen trade 
effluent, 30152. 
Alumina ferric would give bettez results in some oases, 
30153. opr 
Mackey’s plant practically consists of lime, 30154. 
Use of lime and copperas mixed, 30155-6. 
Streaming or sprinkling filters used, no contact beds, 
30157-8. 
Tables of Analyses of Trade -Effluents handed in by 
Mr. H. Hanson, MriiJohn Haigh and Mr. 
Thorp Whitaker. 


HART, H.W... F.C.3., AND 7— POTTER, REPRESENTING 


THE WALL PAPER MANUFACTURERS, L7D. (Analysis 
of their Evidence) : 


State nent on questions put by the Sewage Commission 
as to purification of trade effluents, standards for, 
and alteration of the law in regard to, pp. 153-4. 

State of the Darwen River, 30163 and 30166. 

Manufacturers on it, 30164. 

River water has to be purified before use, 30165-6. 

Suspended matter is taken out by sedimentation, 

. 30167.. 

Other sources of watér supply used, '30168-9, 

Used water run into the Darwen, 30170-1.: 

In fixing a standard consideration should ie had to 
nature of the goods manufactured, 30174. 

Case of wood pulp paper maker referred to, 30175. 

If ‘required to purify effluent’ as in cases of other 
paper-makers would stop the’ industry, 30176-7. 
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Not possible to make a general standard for paper 
trade effluents, 30178 and 30246—50. 

A separate standard for each paper mill would not 
involve much additional work, 30.7). 

The initial decision as to standard difficult, 30180. 

Would probably improve river, 30181-2. 

Suspended matter in waste liquids at the Almond 
Mill, 30183-5. 

Methods adopted in dealing with waste liquids at 
the Almond Mill, 30186-8 and 30194-8. 

Result after sedimentation, 30189.-93. 

No profit on the Almond Mill, 30198-200. 

Additional expenditure on that mill would damaze 
the industry, 30201-2. a 

Hollin’s mill efluent, 30203. 

No use for sludge, 30204-5. 

Were there larger quantities it could be made into 
hydraulic cement, 30205. 

Methods adopted in dealing with waste liquids at 
the Hollia’s Mill, 30206-14. 

Finality in legul requirements desirable, 30215-20. 

A permanent standard based on what is reasonable 
and practicable with present right of going to a 
Court of Law for each manufacturer desirable: 
discussion as to litigation with Ribble Joint 
Committee referred to, 30221-53. 

Difficult to have a fixed standard for particular 
classes of paper, owing to varying conditions of 
the different mills: use of esparto grass in paper 
making, 30254-5. 


HOLIDAY, ROSLYN, see wnder Greaves, Percy C., etc. 
JEPSON, JOHN, E., see under Evans, Lewis, etc. 


KING, A. J., M.P., B.SC., DIRECTOR OF THE BLEACHERS’ 


ASSOCIATION, BOLLINGTON, MACCLESFIELD. 
(Analysis of his Evidence) : 


titement with regard to bleach works on the Rivers 
Dean, Mersey and Croal: varying conditions 
of the works: common standard for bleach 
works might be set up: principal difficulties in 
dealing with effluent: methods of purification, 
pp- 86 and 87. 


Any standard for efluent from bleach works should 
be subject to discretion of Rivers Board in regard 
to enforcement, 28800-3. 

No material gain by the addition of chemicals to aid 
precipitation, 28804—6. 

But the addition did not increase sludge, 28807. 

Effluent from galvanized iron works spoils water for 
bleaching purposes, 28809-15. 

Clean water required to complete bleaching, 28816. 
Bad condition of the River Croal from bleach works: 
inefficient. purification of effluents, 28817-25. 
The same standard should be fixed for all the bleach 

works on the river, 28826-7. 

United action by Rivers Authority and manufacturers 
required to determine the best method of dealing 
with bleach works effluent, 28828-31, 28837 
and 28839. 

Difficulty in certain cases, 28832-3. 

An elastic standard for the effluent advisable, 28834-6. 

River Authority gives no practical help in determin- 
ing best method, 28836-9. 

Unsatisfactory effluent from certain works on River 
Dean: too great a volume of waste liquors 
pass through filters, 28840-5. 

Mechanical difficulty if flow is reduced, 28846. 

Experiments suggested, 28847-9. 

Bleachers Association: comprises majority of 
bleachers: should be consulted by the Sewage 
Commission, 28850—4 and 28858-9. 

Bleachers at present purify effluents only to a certain 
extent, 28855. 

They recognise that the state of rivers should not be 
allowed to get worse, 28856-—7. 

Effect of mill dams bad on River Dean, 28860-2. 

Sludge from effluents now allowed to accumulate 
in them, 28863-8. 

Ship Canal Company and River Authority object 
to sludge being run into rivers, 28869-72. * 

Theory that a certain amount of sludges assists 
decomposition, 28874, 
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KING, A. J.—continue ’, 


River Authority prefer that sludge should be removed 
in a dry state, expensive to do so, 28875-8. 

The dams do not belong to the bleachers, 28880-1. 

Difficulties in cleaning them out, 28882. 

The bulk of the sludge is natural detritus, 28884-6. 

Other stuff mixed with it creates a nuisance, 28887. 

Different trade works on river specified, 28888. 

Each trade should be dealt with separately, 28889. 

River Authority should confer with each trade 
separately to determine method of purification of 
effluents and river, 28890. 

Establishment of a Central Authority to deal with the 
question desirable, 28891-2. 

Letter from the Bleachers’? Association in answer to 
enquiry of the Sewage Commission whether the 
Association would give evidence, 28893-5. 

Standards should be for the effluents and not for the 
river receiving them, 28905. 

Solids in suspension in the River Croal could be taken 
out, 28906—7 and 28909-10. 

Much purification of effluents required, 28908. 

Settlement and filtration remove much matter in 
solution, 28909-11. 


LAW, A. see under Annandale, J. H. etc. 


LAW, ALTERATIONS IN, WITH RESPECT TO TRADE 
EFFLUENTS : 


New sources of pollution, After, p. 1. 

Inspectors of Sanitary Authorities should have power 
to take samples wherever necessary, and to enter 
premises for the purpose, ib., p. 2 and 27237-48. 

Jurisdiction of Local Government Board in connec- 
tion with proceedings in respect of offences under 
Part II]. of the Rivers Prevention Pollution Act, 
1876, should be clearly defined, 7b., p. 2. 

Otherwise reasons should be stated where consent to 
proceedings is refused, and appeal by the Rivers 
Board to a Court of Appeal allowed in certain: 
cases, 7b., p. 2. 

A Sanitary Authority should have power in all cases 
to take proceedings in the firm’s name against 
partners in business, 2b., p. 2 and 27220. 

Orders made against a firm should bind successors in 
business, 7b., p. 2 and 27221-6. 

Rivers Boards should have power to compel persons 
to remove from beds of streams solid matter 
resulting from polluting trade effluents, 7b., p. 2. 

Difficulties in connection with provision of purificz-- 
tion plant in case of short tenancies would tend 
to diminish if by new legislation Rivers Board 
had powers to enforce their acts within reasonable 

: limits of time, 7b., 27192-200. 

Difficulties arising in case of contractors who under- 
take for manufacturers the purification of trade 
effluents due to a great extent to delays in present 
procedure, 1b., 272014. 

Powers of Local Government Board under Sec. 6 
Rivers Pollution Prevention Act, 1876, should 

i be limited to determining whether liquids are 
polluting, and means for rendering them harm- 

less are reasonably practicable, 2b., 27715-8. 

The Rivers Pollution Acts should be amended to: 
permit of pollutions from discoloured effluents 
and water from mines being dealt with, Munro, 

. 16. 

hate of the legal obligation of a local authority to 
provide sewers for the reception of trade effluents :. 
proposed amendment of Acts, 2b., pp. 17 and 18. 

Suggested amendment of Secs. V. and XX. Rivers 
Pollution Prevention Act, 1876, ib., p. 17 and 
27495. 

Local Authorities should receive all effluents in their 
sewers, but manufacturers requiring extra 
facilities for the admission of effluents should 

. make additional contributions to the rates, 7b., 

27504-7 and 27510. 

The extra contribution should be assessed by the 
Local Authority subject to right of appeal, 7b., 
27505. 

Scottish law should be amended so as to give protec- 
tion from damage to purification works through 
the introduction of an effluent, 1b., 27512. 
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EFFLUENTS—continued. EFFLUENTS—continued. 


The law should fix a standard for effluents from 
mines, etc., J. 7’. Wilson, 27617-9. 

The law should be amended so as to determine what 
is a noxious polluting liquid, 7b., 27631. 

Another word for “ noxious” should be substituted 
in enactments to meet the case of depreciation of 
property by discoloured effluents, b., 27632-3. 

Advisable that there should be no_ litigation 
at common law in regard to pollution of rivers, ib., 
27639. 

Extension of time for period of repayment of loans 
for sewerage and sewage purification works in 
Scotland recommended, 7b., 27666 and 27669. 

Amendment of the Rivers Pollution Prevention 
Act, 1876, desirable, points specified, Halliwell, 
pp. 33 and 34 and 27951. 

Manufacturers and Local Authorities awaiting 
legislation determining whether the latter shall 
be compelled to receive trade effluents, 7b., 
27814-21. 

The onus of proof that it is financially impossible 
to reach a standard should be thrown on the 
manufacturer, 7b., 27927—35. 

Manufacturers should have facilities for acquiring 
land for purposes of purifying trade effluents, 
tb., 27937-9. 

Power of entry to any part of works at any time 
required for the proper officers, 7b., 27940-7. 
Reasons why power of entry should not be confined 
to the purification works only, 7b., 27948-51. 
Amendment of Rivers Pollution Acts desirable in 

regard to power of entry, 7b., 27951. 

Powers of entry to reach point of discharge or sus- 
pected point of discharge required, 7b., 27953-5. 

Powers required for purpose of finding all outlets of 
trade effluents, ib., 27958-61. 

All trade effluents passing into sewers should be pro- 
vided with a manhole accessible to officials of 
local authorities, 7b., 27965, 

Rivers Pollution Acts should be extended to include 
coal-washing as a pollution, Williams, 27976-7, 
27986 and 27998-9. 

The expression “streams” in Rivers Pollution Acts 
should be defined to include canals, 7b., 28001. 

The law should be altered to provide that complaints 
of pollution should be sent to the County Council 
to take action: costs in any litigation to be 
borne by the district council of the locality, with 
power of appeal to the Local Government Board, 
ib., 28170. 

Rivers Pollution Acts should be altered to make 
Local Authorities use their powers under the 
Acts. and to give County Councils more power, 
b., 28172-81. 

Additional power required to prevent tipping of refuse 
into rivers by colliery owners, etc., 7b., 28186-91. 

District Councils should be made responsible for 
rivers, 7b., 28192. 

Legislation required to prevent the establishment 
of polluting works on certain streams, and in the 
case of other streams to require a prospective 
manufacturer to show that he will adopt the best 
means for preventing pollution, Maclean- Wilson, 
28405. 

Rivers. Board or Sanitary Authority should, as in 
Germany, have the power of preventing the 
establishment of a source of pollution, subject to 
appeal to a Central Authority, 7b., 28408-10. 

Power should be vested in some authority either to 
forbid the establishment of works producing 
coloured effluent, or to make a high standard for 
the effluent, 7b., 28432-7. 

Alteration of the law required to enable Rivers Board 
to institute, without first obtaining consent of 
Local Government Board, proceedings for wilful 
misuse by a manufacturer of efficient purification 
plant, Stowell and Scudder, p. 75. 

Similar requirements to those in force in the Mersey 
and Irwell Watershed in regard to disposal of 
trade effluents should be exacted elsewhere : 
Mersey and Irwell Joint Committee Act, 1892, 
referred to, ib, p. 76 (see also 28665-8). 


> 


Statement by Leach (pp. 90-2) and Marshall (pp. 92-3) 
on questions put by the Sewage Commission as to 
purification of trade effluents, standards, for, and 
alteration of the law in regard to. — 

Expression “ manufacturers”? in Rivers Pollution 
Acts not regarded as including all industries, 
such as “ wool-washing,’ Leach and Marshall, 
29097-9. 

No alterations of the law required except to require 
manufacturers to adopt reasonable means of 
purification of effluents (Mr. Robert Clay's 
Statement), pp. 102-3. 

Suggestions as to alterations of the law in regard to 
reception of trade effluents into rivers, altera- 
tion of procedure, etc., see Mr. Mills Memoran- 
dum, pp. 109-112. 

Uncertainty of legislation in regard to responsibilities 
of manufacturers and Local Authorities has been’ 
a difficulty and led to friction, Hanson, Sykes, 
Mills and Whitaker, 29250-1. 

Powers should be given to the supervising authority 
to take samples of trade effluents, 7b., 29368. 

In case of abuse of purification works employer should 
be liable to penalties but should have power to 
bring actual offender into court: Acts referred 
to containing such provisions, 7b., 29377-8. 

Legi lation required providing for a Central Authority, 
the passing of trade effluents into sewers after pre- 
liminary treatment, and standards of pollution, 
ab., 29419-22. 

Necessity for alteration of the law in regard to trade 
effluents (see replies of queries on behalf of 
Bradford Dyers’ Association, pp. 122 and 123.) 

No alteration in the law respecting rivers pollution 
by paper trade required beyond setting up 
suitable standards enforced if necessary by an 
outside authority, Wathen, 29882-3. 

See Statement by Mr. Hart and Mr. Potter whether 
the law should provide means by which a standard 
for paper mill effluents can be raised or lowered 
according to the character of the stream and whether 
any alterations of the law are desirable in regard 
to paper trade effluents and manufacturing jollu- 
tions generally, pp. 153-4. 

Rivers Boards should have full jurisdiction in their 
districts over every stream as defined by the 
Rivers Pollution Prevention Act, 1876, After, 
p- 2. 

The definition of “stream” in Rivers Pollution 
Prevention Act, 1876, should be amended in 
regard to limit of tidal waters, ib., p. 2 and 
27230-6. 

Sewage Commission should consider whether new 
legislation is required to deal with ochre water, 
ib., 272124. 

Points on which the River Pollution Acts should be 
amended (for shortening legal proceedings, etc.), 
Munro, pp. 16 and 17 and 27464. 

Question of the legal obligation of a Local Authority 
to provide sewers for the reception of trade 
effluents: proposed amendment of Acts, 7b., 
pp. 17 and 18. 

Suggestion for alteration of procedure in Scottish 
law, 2b., 27471. 

Points on which the Rivers Pollution Prevention 
Act, 1876, should be amended, see Statement 
handed in by the Chief Inspector Ribble Water- 
shed Joint Committee, Halliwell, p. 33. 

Rivers Pollution Acts should be altered to make 
Local Authorities use their powers under the 
Acts, and to give County Councils more power, 
Williams, 28172-81. 

Additional power required to ‘prevent tipping of 
refuse into rivers b7 local authorities, colliery 
owners, etc., 2b., 28186—91. 

District Councils should be made responsible for 
rivers, 2b., 28192. 

Rivers Board or Sanitary Authority should, as in 
Germany, have the power of preventing the 
establishment of a source of pollution subject to 
appeal to a Central Authority, Maclean- Wilson, 
28408-10. 


ROYAL COMMISSION ON SEWAGE DISPOSAL. 181 


SOLICITOR, REPRESENTING WOOLCOMBERS, LTD. 
(Analysis of their Evidence) : 


Statements respecting questions put by the Sewage 
Commission as to purification of trade effluents, 
standards for, and alteration of the law in regard to, 
Leach pp. 90-2 and Marshall, pp. 92-3. 

Standard for trade effluent should be based on effluent 
proceeding from treatment of the worst class of 
material treated, 28914-5. 

Difference in effluent due to variation in quality of 
wool treated and cannot in practice be made 
uniform by storing and mixing, 28915-8. 

To base standard for effluent on character of the 
stream into which it flows might place one 
manufacturer at a disadvantage compared with 
another, discussion on the point, 28919-23. 

«Wool fat’ and “‘ suint ’’ defined, 28926-8. 

Impurities in wool, 28929. 

Organic potash salts pass in effluent, 28930-1 and 
28934-5. 

Not profitable to save them as is done in France 
owing to difference in wool treated, recovery 
plant abandoned in consequence, 28932-3. 

Septic tanks for treating effluents after removal of 
wool fat not tried, 28936-7. : 

The two processes available in dealing with wovl- 
combers effluent, 28938-9. 

Recovery of fat does not pay, 28940-1. 

Seriously polluted effluent after removal of fat, 2894°. 

Evaporation feasible if wool were of one class, 28942, 
and 28961. 

Grease removed by centrifugal action, 28944—5, 

Different classes of fat recovered, 28946. 

Used for currying leather and lubricating shoddy, 
28947 and 28949. 

Not used for greasing wool in spinning, 28948. 

Scoured wool now imported from Australia, 28950 
and 28962. 

Practically no grease or potash in wool from dead 
pelt of sheep, 28951. 

Evaporation of waste liquors the best method of 
dealing with them, 28954. 

Evaporator patented by the witness, particulars as 
to its action, 28955. 

Profitable in connection with a particular class of 
wool, 28956. 

Unprofitable under present conditions, 28957-8. 

Were evaporation compulsory on the trade Con- 
tinental manufacturers would have a sericus 
advantage at present time, 28959-60 and 28963-5. 

No effluent when evaporation is adopted, 28961, 
28983 and 28987. 

Reference to French woolcombers’ effluents at 
Roubaix and purification plant at Verviers, 
28963-74. 

Different quality of wool in France: easier to deal 
with, 28975-6. 

Purification of woolcombers’ effluents practicable 
apart from the expense, 28978-80. 

Evaporation the principal cost in dealing with 
effluent, 28981-2. 

No water taken from river at certain works for 
washing purposes, 28984. 

Possible objections of riparian owners to vapours 
caused by evaporation, 28985. 

Vapours of water distilled during the evaporation not 
very objectionable, 28988—90 

Harmless and can easily be dissipated, 28991-4. 

Expense of evaporation the main point, 28995. 

Cost of at certain works, discussion as to, 28996- 
29003. 

Risk of explosion the difficulty in certain other 
solvent processes, 29004. 

Petroleum-naphtha used by the Arlington Mills 
(America), 29005. 

That would deal with any class of wool, 29006. 

Experiments with bi-sulphide of carbon abandoned 
because of explosions, 29007. 

Method adopted in the Arlington Mills (America), 
not suited for wool used in the Bradford trade, 
29008-9. 

Causes deterioration of the fibre of the wool and tke 
washing required would create an effluent, 
29009-10. 
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continue. 


No difficulty in dealing with effluent when works 
are connected with sewers: particulars as to 
mills, 29011-9. 

Connection with sewers the cure for difficulty in 
regard to wool-combers’ effluents, 29020. 

Reference to Bradford Sewage Works and the 
effluents, 29021. 

Unsatisfactory effluent from certain works referred 
to, 29022-5. 

Excess of acid required for separation of grease, 
29026. ; 

Grease extracted at works at a financial loss, 29027-30. 

Foul effluent remains after extraction of grease, 29031. 

Unsatisfactory results after further purification: 
reduction of organic matter but increase of 
mineral matter: sewage matter, 29032-9. 

Great cost incurred, 29040. 

Experiments with septic tanks suggested, 29041 
and 29052. 

Large quantity of suspended matter would probably 
be got rid of by settlement and decompositicn 
29042-4, and 29047. 

Grease must be first removed, 29045. 

Chokes filters, 29053. 

Evaporation necessary to remove grease, 29054. 

Garfield’s experiment, 29055-7. 

Foul effluent from wool-combers’ works, difficult to 
deal with, 29058-64. 

Experiments in connection with effluent, discussion 
as to: co-operation of Wool-combers’ Associa- 
tion possible, 29065-72. 

Evaporation process available for all sizes of works, 
29073. 

More costly in small works, 29074. 

Purification methods adopted, 29076. 

Tanks for the grease but not for remaining effluent, 
29077-8. 

After grease is taken out there is matter in solution, 
but little in suspension, 29079-80. 

Dirt from skins comes out in settling pond and with 
the grease, 29081-2. 

Effluent goes through grease tanks, catch tank, and 
filters, 29083. 

A standard for effluent would be of assistance if it. 
were available, 29085. 

Chemists consulted consider that any standard must 
be the standard of the effluent containing largest . 
ingredients of polluting matter, 29086. 

Discussion as to standard and best practicable treat- 
ment of effluents, 25085-9. 

Halifax sewers satisfactory in relation to trade 
effluent, 29090. 

Return of water to rivers by manufacturers equal in 
amount to that taken out by them, 29091-6. 
Expression “ manufacturers” in Rivers Pollution 
Acts not regarded as including all industries, such 

as wool-washing, 29097-9. 

Arbitration hetween Rivers Board and manufacturers 
desirable before appeal to any Central Authority, 
29100. 

Rivers Board should be an administrative authority 
without judicial powers, 29100-1. 

Questions between Rivers Board and manufacturers 
might be settled by Central Authority, 29102. 

Arbitration power under Halifax Corporation Act,. 
1905, has resulted in satisfactory agreement with 
the Halifax Corporation, 29103—4. 

Application of manufacturers for Order dispensing 
with standard in certain cases, 29105-9. 

Standard should be in accordance with the best 
practical meansof purifying effluent irrespective cf 
condition of stream, 29110—3, 29132-6 and 291<0. 

Riparian owners take action when an ordinarily pure 
stream is polluted, 29114. 

Same action should be required of a manufacturer at 
head of a stream as from one lower down 
stream, 29115-6 and 29121. 

Riparian owner able to protect his interests, 29118. 

Heads of small streams in district fairly pure, 29119. 

Riparian owners jealous of interference with streams, 
29122. 


- Will probably prevent any further pollution of sources 


of streams, 29123. 
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INDEX OF EVIDENCE : 


LEACH,. WALTER anp MARSHALL. HAROLD— 


continued. 


Not necessary for notice to be given to pe:sons setting 
up new works on streams that parification of 
effluents willbe required, £9124, 

Such a person would consider, in the first instance, 
the question of dealing with his trade effluent, 
and take action accordingly, 29124-5 and 29128. 

No objection for the notice to be given if there is a 
trade standard for the effluent, 29127. 

Manufacturer then would have no excuse if he suffered 
for failing to provide purification works, 29129. 

A common trade standard for effluents would be 
advantageous, 29130. 

A high standard with power of the administrative 
body to relax it in cases is a question for con- 
sideration, 29131. 

Generally more important to a dist ict that manu- 
factories should be there than that a stream 
should be always pure, 29137-8. 

Riparian owners in district below can take action to 
stop pollution of stream, 29139-41. 

They can prevent polluted streams from getting 
worse, 29142. 

Duty of manufacturers to do everything possible to 
prevent pollution of streams, 29143-4. 

Local Authorities should be compelled to receive trade 
effluents in their sewers, 29145--6 and 29149. 
Local Authorities in witnesses’ district and in Halifax 

receive them, 29147. 

In some districts the sewers are not able to rece:ve 
the effluents, 29148. 

Any question in special cases as to the practicabili v 
of a Local Authority receiving effluents should 
be Cetermined by the Central Authority, 29150-2. 

Arrangements with Halifax Corporation for taking 
effluents into sewers, 29153-6. 

Expenditure of manufacturer on preliminary treat- 
ment of effiuent should be allowed for in assese- 
ment of his trade premises, 29157-63. 

Provisions in Halifax, Huddersfield and Heckmond- 
wike Acts referred to, 29158. 

Taking of samples of effluents, 29164-7. 

Reference to provisions in Halifax Corporation Act, 
1905, for enabling, 29168-9. 

No objection to the taking of samples, 2970-2. 

Manufacturers under a misapprehension in a case 
referred to in Mr. Atter’s evidence, 29172. 

(Additional Statement sent in subsequently by Mr. 
Teach; Test of the Smith-Leach process jor 
treating Woolcombers’ suds at Fieldhead Mills, 
Bradford ; Treating effluent from pure Australian 
wool only, p. 102.) 


LEAD MINING, see under Trade Effluents. 
LEATHER TRADE EFFLUENTS, see under Trade 


Effluents. 


LEWIS, COLONEL, see under Williams, Dr., etc. 
LOCAL GOVERNMENT BOARD: 


Jurisdiction of in connection with proceedings in 
respect of offences against Part III., Rivers 
Pollution Prevention Act, 1876, should be 
clearly defined, Statement by Mr. H. F. A4tter, 
Dees 

Decision of as to consenting to proceedings should Le 
given within three months, 7b., p. 2. 

Delay of the Local Government Board in giviny 
decisions since October, 1907, Atter, 27168-7!. 

Effects of the delay very serious, ib., 27172. 

Cause of the delay appears to be that further legis- 
lation is proposed, 7b., 27173-5. 

Unless legislation is speedily introduced decis‘ons 
should be given by, ib., 27176. 

Powers of under Sec. 6, Rivers Pollution Prevention 
Act, 1876, should be limited to determining 
whether liquids are pol‘uting, and means for 
rendering them harmless are reasonably practic- 
able, 1b., 27215-8. 

Preferable as a tribunal on tl at point, ib., 27254, 


MARSHALL, HAROLD, see undcr Leach, Walter, etc. 
4 


MARSHALL, WILLIAM, see under Clay, Robert, etc. 
MILLS, CHARLES, see under Har son, John, H., etc. 


MUNRO, THOMAS, soLiciroR AND COUNTY CLERK OF 


LANARKSHIRE (Analysis of his Evidence) ; 


( Statement.) 

Rivers Pollution Acts are capable of enforcement as 
regards both sewage and trade pollutions, p. 16 
and 27464. 

Points on which they should be amended, p. 16 and 
27464. 

These Acts conflict with the Public Health (Scotland) 
Acts, p. 16. 

Sewer rates incidence of taxation, p. 16. 

Period of loans for drainage works should be longer, 
p- 16. 

Results of litigation in Lanarkshire under the Rivers 
Pollution Acts, p. 16. 

Amendment of the law suggested by experience fcr 
shortening proceedings, pp. 16 and 17. 

Amendments suggested in Secs. V. and XX., Rivcrs 
Pollution Prevention Act, 1876, p. 17 and 274¢5. 

Question of the legal obligation of a Local Authority 
to provide sewers for the reception of trade 
effluents: proposed amendment of Acts, pp. 17 
and 18. 

Effect of trade effluents on sewers and sewage purifi- 
cation works, p. 18. 

Local Authorities in Scotland and other offenders 
under the Rivers Pollution Acts prefer to incur 
legal expenses rather than heavy expenditure 
in providing preventive works, 27464. 

Delays in procedure in the Scottish Courts of Law, 
27465-8. 

Reference by Scottish Local Authorities to Higher 
Courts for purpose of delaying procedure, 27469— 
iis 

Suggestion for alteration of procedure in Scottish 
law, 27471. 

Area of jurisdiction of the County Council of Lanark 
and of the Gasgow Corporation, 27476-81. 

Glasgow, and Glasgow Sewage Commission referred 
to, 27476. 

Strongly in favour of the appointment of a Central 
Board to determine questions of fact, 27482. 

Reasons for, 27483. 

There should be one Central Board for England, 
Scotland and Ireland, 27484-6. 

Local Authorities should have the power of making 
bye-laws as to methods to be adopted for ob- 
viating pollution of streams, etc., 27487. 

Question of standards would have to be considered, 
27488. 

Central Authority should lay down the standards, 
27489. 

Suggests that waters known as ochre waters, flowing 
from mines, in working, should be regarded as 
polluting liquids, 27491-4. 

These waters should be purified, 27495. 

Discoloured effluent, though innocuous, should ke 
regarded as polluting, 27495. 

Onus of proof that discoloured effluents are noxious 
is thrown on prosecutor, 27497-9. 

Much coal-washing in Lanarkshire, 27501. 

Pollutions often due to carelessness in connection 
with purification plant, 27502. 

Practically no obligation on Scottish Local Authori- 
ties to do more than they consider reasonable in 
provision of drainage systems, 27503. 

Local Authorities should receive all effluents in their 
sewers, but manufacturers requiring extra 
facilities for admiss‘on of effluents should make 
additional contributions to the rates, 27504-7 
and 27510. 

Local Authority should assess the extra contributior, 
subject to right of appeal, 27505. 

At present Local Authorities in Scotland can compel 
manufacturers to connect with sewers, but 
manufacturers cannot compel Local Authorities 
to construct sewers, 27508. 

Yonflict in provision of Public Health Acts (Scotland) 
and Rivers Pollution Acts in regard to right of 
Local Authority to refuse admission of injurious 
effluents into their sewers, 27511. 

Scottish law should be amended so as to give pro- 
tection from damage to purification works 
through the introduction of an effluent, 27512. 
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CTTO-HILGENSTOCK PROCESS, see under Trade 
Effluents. 


PAPER TRADE EFFLUENTS, see under Trade Effluents. 
POTTER, see under Hart, H. W., ete. 
RIVERS BOARDS: 


Should have full jurisdiction in their districts over 
every stream as defined in the Rivers Pollution 
Prevention Act, 1876, Atter. p. 2. 

Should have power to compel persons to remove from 
beds and streams solid matter resulting from 
polluting trade effluents, 7b., p. 2. 

Difficulties in connection with purification works 
in case of short tenancies would tend to diminish 
if Rivers Boards had power to enforce their Acts 
within reasonable limits of time, 7b., 27192-200. 

Are averse to taking proceedings, when advised that 
the law is not on their side, simply to establish 
a principle, 2b., 27225. 

Experiments in treatment of trade effluents are re- 
garded as being outside the work of the West 
Riding of Yorkshire Rivers Board, Maclean- 
Wilson, 27357-9. 

Not advisable to make any change in the authorities 
of County of Lanark and City of Glasgow for 
rivers pollution purposes by setting up joint- 
board, J. 7. Wilson and Munro, 27520 and 
27591. 

Where watersheds extend into different counties a 
joint board would be advisable, J. T. Wilson, 
27613. 

No Rivers Board in County Glamorgan, Williams, 
28184. 

Area for which a Rivers Board might be constituted, 
ib., 28206, 

Main object of West Riding of Yorkshire Rivers 
Board has been to get rid of suspended matter 
in effluents, Maclean-Wilson, 28350. 

Action of the West Riding of Yorkshire Rivers Board 
has resulted in the purification of streams in the 
case of trade effluents, 7b., 28399 and 28468. 

Rivers Board or Sanitary Authority should have, 
as in Germany, the power of preventing the 
establishment of a source of pollution subject 
to an appeal to a Central Authority, 7b., 28408-10. 

Alteration of law required to enable Rivers Boards 
to institute proceedings against any manufacturer 
for wilful misuse of efficient purification plant 
without first obtaining consent of the Local 
Government Board, Stowell and Scudder, p. 75. 

Work of Rivers Board valuable, Tod and To,ne, 
28778. 

Any standard for effluent from bleach works should 
be subject to discretion of Rivers Board in regard 
to its enforcement, King, 28800-3. 

United action by Rivers Authority and manufacturers 
required to determine best method of dealing 
with bleach works effluent, 7b., 28828-31, 28837 
and 28839. 

River Authority should confer with each trade 
separately, 7b., 28890. 

Arbitration between Rivers Board and manufacturers 
desirable before appeal to any Central Authority. 
Leach and Marshall, 29100, 

Rivers Board should be an administrative authority 
without judicial powers, 7b., 29100-1. 

Questions between Rivers Boards and manufacturers 
might be settled by Central Authority, 2b., 29102. 

Establishment of, Statement by Mr. Hanson, pp. 
105-107 ; and Statement by Mr. Sykes, pp. 107-9. 

Should be limited to administrative action: appeals 
should lie to a Central Authority, Hanson, 
Sykes, Mills and Whitaker, 29272-4, 

Rivers Boards and their powers, see replies on 
behalf of Bradford Dyers’ Associatjon, pp. 122 and 
123. 

Constitution of: traders or representative men 
co-opted by Chambers of Commerce should be 
added, 7b., 29469. 

Establishment of Rivers Boards desirable, Roberts, 
29607. 

For each watershed, not for County, ib., 29608-12. 

Experiments into purifying trade effluents should be 
made by Rivers Boards or Central Authority, 1b., 
29613-8. 
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RIVERS BOARDS—continued. 


Establishment of Rivers Toards for watersheds 
desirable, Annaniale, Tod and Law, 29746 and 
29768 -9 


ROBERTS, T. J. S. (Analysis of his Evidence) : 


Woollen works of Messrs. George Roberts & Co., Ltd ». 
vat Selkirk, 29515-22. 

Effluents should be purified till fit for animals to 
drink and for fish life, if firancially practicable, 
29523-5. 

Effluent from Messrs. Roberts’ works, 
29534-8, 29581-93 and 29628-9. 

Reference to mills on other streams, 29528-30. 

Details of methods of purification adopted: grease 
extracted and all waste liquors run into tank 
where precipitation is effected by use of copperas 
and lime, 29539-52, 29556-83, 29594-7 and 
29630-3. 

Amount of lime and copperas used, 29557-8 and 
29566, 

Grease not recovered from sludge, 29553-4. 

Aniline dyes mainly used now, effect of, 29597-600. 

Proceedings at law in case of Galashiels manufac- 
turers referred to: waste of money, 29603-5 and 
29613. 

Establishment of Rivers Boards desirable, 29607. 

For each watershed, not for county, 29608-12. 

Experiments in purifying trade effluents should be 
made by Rivers Boards or a Central Authority, 
29613-8. 

Cost of purification at Messrs. Roberts’ works, 29620-8 
and 29634. 

Burgh of Galashiels will take mill effluents when their 
sewage scheme is carried out, 29640. 

Selkirk Corporation will not take effluents into their . 
sewers although it would be practicable to do so, 
29643-4. 

Subject to reasonable conditions reception into sewers 
probably the simplest way of dealing with trade 
effluents, 29646-9. 

But some trade effluents must be dealt with by 
manufacturers, 29650. 

This may be done at a reasonable cost, 29651-2. 

The question of standards a difficult one, 29653-8. 

A reasonable standard within limits suggested, 
29659-60. 

Want of room and relative volume of stream to 
effluent might prevent that standard being 
reached, 29661-2. 

A standard would probably not be applicable to a 
whole trade, 29663-4. 

Purification effected at Messrs. Robert’s works would 
probably not be too high a standard for other 
works, 29665. 

Selkirk Corporation has always refused ‘to take 
Messrs. Robert’s trade effluent, 29670-2. 

Other local manufacturers do not purify their trade 
effluents, 29677-81. 

Pollution not destructive to fish but Tweed Com- 
missioners and fishing people complain of it as a 
nuisance, 29685-93. 

Results of local experimental research into salmon 
disease appear to show that it is not caused by 
pollution from trade effluents but occasionally 
from domestic sewage entering stream, 29693. 

Other local manufacturers should be required to 
purify to the extent done by Messrs. Roberts: 
would not cripple the woollen industry, 29701 
and 29706-7. , 

Pollution of local rivers, 29702-3. 

Galashiels and Hawick sewerage schemes, 29704-5, 


SANITARY AUTHORITIES : 


Their Inspectors should have power to take samples of 
effluents and to enter premises for the purpose, 
Atter, p. 2 and 27237-48, 

In case of discharges of effluents by joint outlet 
Sanitary Authorities should have power to take 
samples and to take proceedings against occu- 
piers, 2b., p. 2. 

Should have power in all cases to take proceedings 
in the firm’s name against partners in business, 
ib., p. 2 and 27220, 


29526-7, 
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INDEX OF EVIDENCE ; 


SANITARY AUTHORITIES—continued: 


Prefer in Scctland to incur legal expenses under the 
River Pollution Acts to incurring heavy expenses 
in providing preventive works, Munro, 27464. 

Should have power to make byelaws as to methods 
to be adopted for obviating pollution of streams, 
etc., 2b., 27487. 

Practically no obligation on Scottish Local Authori- 
ties to do more than they consider reasonable in 
provision of drainage systems, 7b., 27503. 

Sanitary Authorities should receive all effluents in 
their sewers but manufacturers requiring extra 
facilities should make additional contribution, to 
be assessed by the Authority, 7b., 27504-7 and 
27510. 

Can at present in Scotland compel manufacturers to 
connect with sewers but manufacturers cannot 
compel them to construct sewers, 7b., 27508. 

Explanation of the position and powers of different 
authorities in Scottish counties under existing 
law, Wilson, 27602. 

Riparian owners in a stronger position than Local 
Authorities in dealing with pollution of rivers, 
ib., 27639. 

Loans for sewerage and sewage purification works: 
periods for: position and powers of authorities 
in relation to, different in England and Scotland, 
ib., 27666-73. 

Local Authorities in County of Glamorgan refuse to 
use their powers under the Rivers Pollution 
Acts, Williams, 28172-81. 

Members of the authorities themselves sometimes 
concerned in river pollution, 7b., 28174. 

Additional powers required to prevent tipping of 
refuse into rivers by Local Authorities, etc., ib., 
28186-91. 

District Councils should be made responsible for 
rivers: at present do not take necessary action, 
1b., 28192. : 

Pollution of rivers by discharge of sewage mixed 
with trade effluents by Local Authorities has not 
been effectually dealt with yet, Maclean-Wilson, 
28401-3. 

Rivers Board or Sanitary Authority should, as in 
Germany, have the power of preventing the 
establishment of a source of pollution subject 
to appeal to a Central Authority, 7b., 28408-10. 

Any question in special cases as to the practicability 
of a Local Authority receiving effluents should 
be determined by the Central Authority, 7b., 
29150-2. 

Reception of trade effluents into sewers. (Statement 
by Mr. Hanson, pp. 105-7; Statement by Mr. 
Sykes, pp. 107-9; and Memorandum by Mr. 
Mills, pp. 109-12.) 

Advisable that Local Authorities should deal with 
trade effluents, Hanson, Sykes, Mills and Whit- 
aker, 29252, 

Arrangements made on basis that Local Authorities 
shall receive trade effluents subject to certain 
conditions as to preliminary treatment or pay- 
ment in lieu thereof, 7b., 29256. 

Large volumes of trade effluents may in some cases 
prevent Local Authorities receiving them, %b., 
29264. 

More willing than formerly in the West Riding of 
Yorkshire to receive trade effluents, 7b., 29266. 

Local Authorities will not receive “‘ devil water”’ or 
ammonia water in drains for subsequent treat- 
ment in sewage works, Greaves and Holiday, 
30355-6 and 30359-62. 


SCUDDER, FRANK, see under Stowell, Hugh, ete. 
SEWAGE: 


Advantage of diluting gas liquor with sewage, 
Maclean Wilson, 27409-10. 

Should be investigated by the Sewage Commission, 
ab., 27411. 

Io deal with ammonia works effluent in sewers there 
must be large amount of sewage, Wilson, J. T., 
27549. 

Glasgow sewage the principal cause of the pollution cf 
river, 7b., 27588. 


SEW AGE—continued.; , - 


Some of the worst effluents might be discharged into 
sewage works without affecting treatment of 
sewage, Halliwell, 27791. 

Sewage, small coal and tin plate works the source cf 
pollution in Glamorganshire, Williams, 27996. 

No facilities for treatment of waste liquors with 
sewage in by-product works in Glamorganshire, 
b., 28071-2. 

Not desirable that they should be so treated, ib., 
28074-5 and 28078-9. 

Treatment of ordinary sewage in Glamorganshire, 
tb., 28076. 

Satisfactory in result, ib., 28077. 

Septic tanks for dealing with brewery refuse mixed 
with sewage useless, Macl:an Wilson, 28282-4. 

Admixture of leather trade effluents with sewage if 
in reasonable proportions does not cause diffi- 
culties at sewage works, ib., 28291. 

Leeds Corporation and admission of effluents into 
sewers: treatment with sewage, 7b., 28322-32. 

Bradford sewage, ib., 28257-61, and Leach and 
Marshall, 29021. 

Condition of the River Aire much improved by 
treatment of, 2b., 28462-—4. 

Improvement of rivers by purification of sewage, etc., 
ib., 28487 and 28492-3. 

Importance of removing dissolved matter in effluents 
not generally so important as the removal of 
sewage, 7b., 28491. 

Where wool effluents are run into sewers the grease: 
cannot profitably be recovered from the sewage, 
Stowell and Scudder, 28588. 

Recovery of grease from Bradford sewage, 7b., 285£0. 
Mixture of paper makers’ trade effluents with sewage 
advisable, Annandale, Tod and Law, 29772-3. 

Esk polluted by sewage, 7b., 29785, and 29802. 

Attempts by certain villages to purify their sewage, 
ab., 29790. 

* Devil”? water might destroy bacteria in sewage 
effluent, Greaves and Holiday, 30358. 

Local Authorities should take sewage and effluents. 
from any factory rated for sanitary or sewerage 
purposes, Evans, Edwards, Green, Jepson, and 
Taylor, 30550a. 


SEWERS: 


Effect of trade effluents on sewers, Munro, p. 18. 

Capacity of sewers to take paper trade liquids depends 
on which of the liquids are to be taken, ib., 
27841. 

Obligation on manufacturers to return effluents into 
rivers has discouraged provision of sewers, 
Stowell and Scudder, 28567—72. 

In some districts the sewers are not able to receive 
the effluents, 7b., 29148. 


STANDARDS FOR TRADE EFFLUENTS : 


Difficulty in fixing standards for purposes of purifica- 
tion in connection with new works, Aitter, 27181- 

West Riding of Yorkshire Rivers Board have not. 
recently considered the question of provisional 
standards, 1b., 27182. 

Question of standards would have to be considered 
should Local Authorities have the power of 
making bye-laws for obviating pollution of 
streams, Munro, 27488. 

A Central Authority should lay down the standards, 
ib., 27489. 

Effluent from lead mining: Sewage Commission 
should consider whether any standard of pollu- 
tion should be fixed, and, if so, what standard, 
Wilson, J. T'., 27529. 

Adjustable standards should be laid down for parti- 
culardistricts and particular works, 7b., 27589-90. 

The law should fix a standard for effluents from mines, 
etc., ib., 27617-9. 

Standards for trade effluents in Lanarkshire other- 
wise than in relation to suspended matter and 
discolouration not suggested, ib., 27640, 

A universal standard for Lanarkshire is required in 
regard to suspended matter in effluents for each 
industry, but different standards are required 
in regard to discolouration and poisonous matter, 
th, 27643-6, 27652 and 27657-60. 
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STANDARDS FOR TRADE EFFLUENTS—continued. 


The standard for suspended matter would be deter- 
mined by that required for coal-dross washings 
or for lead washings, ib., 27643 and 27647. 

Different standards of pollution for different reaches 
of the Clyde unnecessary, 7b., 27653. 

There would be a difficulty in securing a very high 
standard for matter in suspension in effluents, 
tb., 27654. 

What standard would be sufficient, ib., 27655. 

There should be a universal standard of pollution for 
the Clyde in regard to matters in suspension in 
e‘Huents for each particular industry, ib., 27657- 
60. 

See Statement handed in by the Chief Inspector, 
Ribble Watershed Joint Committee, Halliwell, 
p. 32. 

A standard for effluents would not greatly improve 
them, Halliwell, 27895-7. 

Standards for trade effluents desirable, 7b., 2706-7 ; 
and Statement by Mr. Robert Clay, pp. 102-3 and 
Hanson, Sykes, Mills and Whitaker, 29312, 29315, 
29318-22, 29325, and 29394. 

Difficulties in adopting standard, Halliwell, 27908, 
and Clay and Marshall, 29183-7. 

Difficulties explained, 7b., 27909-11. 

The fixing of standards for trade effluents not practi- 
cable in West Riding of Yorkshire, the ‘“ reason- 
able and practicable’ limit clause is preferable, 
Maclean Wilson, 28496. 

Difficulty in attempting to fix standards for effluents, 
inadvisable to do so, Stowell and Scudder, pp. 74 
and 75. 

Present standard of purification required by the 
Mersey and Irwell Joint Committee, 1b., 28555- 
60. 

A higher standard hoped for, 7b., 28561-2. 

. Practicé of Mersey and Irwell Joint Committee in 
relation to purity of trade effluents: fixed standard 
not desired, 7b., 28595-8. 

Standard for discolouration adopted, 7b., 28601-2. 

Standards, discussion as to: one fixed standard for 
each particular trade advisable, Tod and Toyne, 
28781-92. 

Should be fixed on the effluent, not on effluent plus 
stream into which it flows, 7b., 28793-5. 

Bleach works, common standard for ought to be set 
up, King (Statement), p. 87. 

Any standard for bleach works effluents should be 
subject to discretion of Rivers Board in regard to 
its enforcement, 7b., 28800-3. 

Same standard should be fixed for all bleach works 

on river, 2b., 28826—7. 

An elastic standard advisable, 2b., 28834—6. 

Standards should be for the effluents, not for river 
receiving them, 7b., 28905. 

Statements by Leach (pp. 90-92) and Marshall 
(pp. 92-3) on the question whether there should 
be fixed standards for various trades, and if so, 
whether the law should provide means by which 
the standard could be raised or lowered according 
to the character of the stream. 

Standard for trade effluents should be based on 
effluent proceeding from treatment of the worst 
class of material treated, Leach and Marshall, 
28914-5. 

To base standard for effluent on character of the 
stream into which it flows might place one 
manufacturer at a disadvantage compared with 
another: discussion on the point, 7b., 28919-23. 

A standard for wool-combers’ effluent would be of 
assistance if it were available, ib., 29085. 

Chemists consider that any standard must be the 
standard of the effluent containing largest in- 
gredients of polluting matter, %b., 29086. 

Discussion as to standards and best practicable 
treatment of wool-combers’ effluents, 7b., 29085-9. 

Application of manufacturers for order dispensing 
with standard in certain cases 7b., 29105-9. 

Standard should be in accordance with the best 
practical means of purifying effluent irrespective 

‘of condition of stream, 7b., 2911C-3, 29132-6 
and 29140. 


STANDARDS FOR TRADE EFFLUENTS—continued. 


Same purification should be required of a manu- 
facturer at hed of a stream as that of one lower 
down stream, 29115-6 and 29121. 

No objection for notice to be given by new manu- 
facturer if there is a trade standard for his 
effluent, 7b., 29127. 

A common trade standard would be advantageous, 
ab., 29130. 

A high standard with power of the administrative 
body to relax it in cases is a question for con- 
sideration, 7b., 29131. 

Standard should vary according to the conditions of 
the stream from which water used by the manu- 
facturer is taken and into which effluent is dis- 
charged, 7b., 29188-90. 

A uniform standard for trade effluent should if possible 
be reauired, ib., 29227-36. 

But it is necessary that the character of the stream 
and the position of the works on it be taken into 
account, 7b., 29237-8. 

See Statement by Mr. Hanson, pp. 105-107, and by 
Mr. Sykes, pp. 107-109, and Memorandum by 
Mr. Mills pp. 109-112, as to. 

Standard for woollen and worsted trade effluent should 
not be fixed yet, Hanson, Sykes, Mills and 
Whitaker, 28290. 

The standard must be a financially practicable one, 
ab., 29291-3. 

A standard that can be reasonably attained should 
be first fixed and a higher standard subsequently, 
ib., 29313, 29316, 29325, 29327-8, 29329 and 
29334. 

The standard might be raised after a term of seven 
or ten years, 7b., 23323-5 and 29330-1. 

But the standard should not be raised until after an 
Inquiry, 7b., 29330. 

Establishment of an immediately practicable standard 
would improve the rivers, 7b., 29332. 

The Inquiry before raising a standard should be held 
by the Central Authority, 7b., 29333. 

Investigation necessary to find out what would be 
a reasonable standard, 7b., 29335—7. 

Difficulties amongst different traders in reaching 
standard: should be one that all can at once 
reach, 2b., 29395. 

Any trader in particular circumstances should be 
entitled to appeal to the Central Authority 
against a standard, 2b., 29396. 

But standard should only be varied jn exceptional 
circumstances, 7b., 29401-2. 

Less than 5 per cent. of works beonging to Associa- 
tion would be unable to comply with a standard, 
1b., 29403-5. 

One trade standard desirable irrespective of char- 
acter of river, 2b., 29418. 

Legislation required as to standards, 7b., 29419-22. 

Mr. Whitaker's paper with reference to the Bradford 
Dyers Association, p. 122, and replies on behalf 
of that Association, pp. 122 and 123. 

Fach class of work or trade should have its standard, 
ib,, 29477-8 and 29482, 

Lack of standards causes a difficulty, 2b., 29510. 

A standard essential, 2b., 29511. 

Standard should be fixed as regards effluent and not 
as regards river into which effluent flows, 7b., 
29512. 

The question of standards for woollen trade a difficult 
one, Roberts, 29653-8. 

A rexsonable standard within limits suggested, ib., 
29659-60. 

Want of room and relative volume of stream to efflu- 
ent might prevent that standard being reached, 
7b., 29661-2. 

A standard would probably not be applicable to a 
whole trade, 7b., 29663-4. 

Purification effected at Messrs. Roberts’ works would 
probably rot be too high a standard for other 
woollen works, 7b., 29665. 

General conditions of paper mills should be taken into 
account when fixing a standard for paper efflu- 
ents, Annandale, Tod and Law, 29715. 


. Standards for paper mill effluents which would not 


handicap the trade might be fixed, 7b., 29799. 
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Varying standards required for paper trade: conditions 
which should be taken into account, Wathen, 
29855-64 and 29963-9. 
Standard for paper trade must be a provisional one, 
1b., 29862. 


Difficult to say whether a simple standard limiting . 


suspended matter and requiring paper mill 
effluent to be neutral within certain limits would 
be practicable, 2b., 29869. 

No alteration in the law respecting pollution of rivers 
required beyond setting up suitable standards 
enforced if necessary by an outside authority, 
1b., 29882-3. 

There should be a standard for matter in suspension 
in woollen trade effluent, but not for hardness or 
colour, Harrison, Haigh and Whitaker, 30149-51. 

See Statement handed in by Mr. Hart and Mr. Potter, 
p. 153. 

Not possible to make a general standard for paper 
trade effluents, Hart and Potter, 31078. 

A separate standard for each paper mill would not 
involve much additional work, 7b., 30179. 

The initial decision as to standard difficult, ib., 30180. 

A permanent standard for each paper manufacturer 
based on what is reasonable and practicable with 
present right of going to a Court of Law desirable : 
discussion as to, 2b., 30221—53. 

Impossible to have a fixed standard for particular 
classes of paper manufactured owing to varying 
conditions of the different mills, 7b., 30254. 

In the interests of purification of paper trade effluents 
a standard should be fixed for each mill, Hvane, 
Edwards, Green, Jepson and Taylor, 30383. 

No objection to a simple standard limiting suspended 
matter, alkalinity and acidity, etc., in a paper 
trade effluent, 2b., 30384. 

There should be separate standards for effluents in 
respect of each class of paper made, 7b., 30421-6. 

Classes specified, 7b., 30427. 

There should be a standard for the stream into which 
effluent flows, 7b., 30495 and 30538-40. 

Standard should apply to a whole rivershed, 7b., 30496. 

Different classes of paper mills require different 
standards, 2b., 30550, 


STOWELL, HUGH, a.m..oz., anp SCUDDER, 


FRANK, F.1c., F.c.s. (Analysis of their Tivi- 
dence) : 


( Statement.) 

Statistics of manufactories, classified as to efficiency 
of their works for purification of trade effluents, 
p. 73, 28501-5 and 28509. 

Difficult wastes to treat, p. 74. 

Notes on treatment adopted on the Mersey Water- 
shed (general, print works and dye works, 
bleach works, waste bleach works, paper works, 
woollen trades, slack-washing and stone polish- 
ing), p. 74. 

On what lines investigation would be useful, p. 74. 

Improvement in rivers, p. 74. 

Standards for effluents, difficulty in attempting to 
fix, inadvisable to do so, pp. 74 and 75. 

Alteration of the law required to enable Rivers 
Boards to institute, without first obtaining the 
consent of the Local Government Board, pro- 
ceedings for wilful misuse by a manufacturer 
of eficient purification plant. Otherwise, apart 
from the question of the admission of effluents 
into sewers, it is difficult to suggest that any 
alteration of the law is urgently required, p. 75. 

Siate nent respecting the disposal of trade effluents 
when not mixed with sewage: methods adopted 
and quality of effluent, etc., in different trades: 
dyeing, calico printing, bleaching and finishing, 
print trade, woollen trade, paper making trade, 
waste bleach works, fellmongers and tanning 
works, breweries, and unclassified works, pp. 75 
and 76. 

Law requires no amendment as regards the disposal 
of trede effluents into streams in the Mersey and 
Trweil Watershed. But similar requirements to 
those exacted therein should be exacted else- 
where. Mersey and Irwell Joint Committee Act, 
1892, referred to, p. 76. (See also 2866E-8.) 


continued. 


Print works and dye works filter their effluents 
through cinders, 28506. 

Not always necessary to filter, 28507. 

Depends on work done, class of printing, and class of 
their waste, 28510-1. 

Soaps, gums and thickenings are the causes of pollu- 
tion in print works, 28513. 

Mixing of bleach croft liquors with the dye waste 
causes precipitation, streaming filters used witls 
advantage, no nitrification, 28514-6. 

The filters receive colouring solids in suspension and 
soluble matter livble to come into suspension, 
28517. 

Method of determining what is a satisfactory effluent, 
28525-9. 

Removal of suspended matter in effluents first re- 
quired: requirements and practice of the Mersey 
and Irwell Joint Committee, 28530—44. 

Putrefaction does not occur in print works refuse, 
but in refuse from organic substances, and from 
fellmongers’, tanners’, and certain bleach works, 
28535. 

District inspectors necessary to ensure filters in 
purification works, etc., being kept in proper 
order, 28538. 

Production of harmless trade effluents simply a 
question of expense, 28540-4. | 

Fellmongers are now being induced to provide 
efficient filters, 28545. 

Where no system of filtration purification is incom- 
plete, 28546. 

But in some works where the waste has but little 
suspended matter it can be dealt with by settle- 
ment without filtration, 28547-9. 

Cost of purification of fellmongers’ and tanners’ 
effluents not prohibitory, 28550-4. 

Though matter recovered has no value, 28552. 

Present standard of purification required by the 
Mersey and Irwell Joint Committee, 28555-60. 

A higher standard hoped for, 28561-2. 

Present standard involves dredging waterways, 
28563-4. 

The effluents from all paper mills can be purified, 
28565-6 and 28622. 

When manufacturers take water from rivers there is 
an obligation on them to run their effluents into 
the rivers to make up for the loss of water 
taken out, 28567-71. 

This has discouraged the provision of sewers, 28572. 

Effluents run into rivers at points agreed upon with 
riparian owners below, 28573-5. 

Elimination of suspended matter in trade effluents 
sufficient to prevent injury to the river, 28576-7. 

Filtration required in bleach works differs on account 
of the quality of the cloth bleached, 28578-9. 

Methods adopted, 28580. 

“* Loading ”’ of cloth, 28581-2. 

Precipitants used, 28583-4. 

Soap recovered from woollen trade effluent, 28585. 

Remunerative to recover soap, 28586. 

Not generally done as many manufacturers do not 
realize that it is remunerative, 28587-8. 

Where the wool effluent is run into sewers the grease 
cannot profitably be recovered from the sewage, 
28588. 

Manufacturers should be compelled to recover the 
grease from their waste, 28588-9. 

There should be no polluting effluent from wool 
works, 28589. 

Recovery of grease from Bradford sewage, 28590. 

State of rivers might be improved, 285924. 

Practice of the Mersey and Irwell Joint Committee 
in relation to purity of trade effluents: fixed. 
standard not desired, 28595-8. 

Cost of destroying sulphite in paper works great, 
28599. 

Use of resulting refuse, 28600. 

Standard for discolouration adopted, 28601-2. 

Colouring matters might be precipitated, 28603. 

Manufacturers try to do so: discolouration due to 
suspended matter in effluent, 28604. 

Indigo the only recovered dye which is of use: im- 
provement in methods of dyeing, 28605. 
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continued. 


No difficulty in getting efficient purification of 
effluents from dye works, 28609. 

Prospective improvement in effluents from bleach 
works, 28610. 

A neutral effluent from bleach works insisted on, 
28611-2 and 28616. 

Inefficient purification of the effluent due to discharge 
of kier liquors and the want of proper mixing 
of waste liquors prior to treatment in tanks, 
28612-3. 

No difficulty if tanks are provided, 28614. 

A higher standard of effluent from paper works can 
be obtained, 28625. 

Easy to purify effluent from paper works, 28622 and 
28626. 

Discolouration from paper works, 28627. | 

A clear effluent from wood pulp paper works, 28628-9. 

Method whereby a clear effluent is obtained in some 
paper works, 28630. 

An expensive process, 28631. 

Recovery of material from waste in paper works, 
plant used for, etc., 28632—4. 

Manufacturers determine process themselves, 28635-7. 

Manufacturers realizing that the purification of 
their waste is profitable, 28638. 

And saves them trouble: calico printers referred to, 
28639-40. 

From a Conservancy point of view the problem of 
trade waste in Lancashire has been solved, but 
not from other points of view, 28641. 

There are methods of ;waifying streams from excess 
of trade effluents, 28642. 

No hardship on manufacturers, 28643-5. 

Manufacturers not unduly pressed, 28646. 

No tar works discharging refuse into rivers in district, 
28652. 

Passes into the sewers, 28653. 

They do not take water from the rivers, 28654. 

The tar works are mostly municipal, 28655. 

No coke-ovens in district, 28656. 

Nature of soluble organic matter in bleach works 
waste, 28657. 

Oil in the waste cannot be completely got out, 28658. 

Not usual to discharge liquor from septic tanks in 
connection with fellmongers and tannery works 
into a stream without filtration, 28659. 

In. one case it can be discharged because of its small 
quantity, 28660-1. 

Chemical precipitation followed by bacterial filters 
preferable to treatment of the waste in septic 
tanks, case referred to, 28663-4. 

Treatment of sulphite liquor in paper works by 
evaporation, 28670-2. ; 

Too much sludge in the Mersey and Irwell for fish 
to live in them, 28673-4. 

In some streams fish and kingfishers are returning, 
28675. 

Improvement of the state of the rivers during the 
past ten years, 28676-7. 

Suspended matter of a putrescible character in the 
rivers, 28678. 

All effluents from the larger breweries in district pass 
into sewers, 28680. 

Brewery refuse difficult to deal with by itself, 28681, 

Particulars as to breweries and fellmongers’ works 
in district, 28682-9. 

Fellmongers want to get their effluents into the 
sewers, 28687. 

Effluents from tanneries go into the sewers, 28690. 

Land treatment of tanneries’ effluents most efficient, 
28692. 

Lime in trade effluents makes the water harder, 28693. 

No action taken by the Mersey and Irwell Joint 
Committee in regard to such effluents, 28694-6. 

Best left to private litigation, cases are generally 
then settled satisfactorily, 28697-8. 


TOD, JAMES N., MANAGING DIRECTOR OF MESSRS 


KELSALL AND KEMP, LTD., AND TOYNE, 
FRANCIS D.; M.A., F.C.S., CHEMIST OF THAT 
FIRM (Analysis of their Evidence) : 

Soapy liquor and liquor from dye house at woollen 
works have to be treated separately, 28703-6. 

To treat them together would add to expense, 28706. 

Materials in dye house liquor precipitate each other 
largely, 28707. 

The effluent is alkaline, 28708. 

Colourless, except in certain cases, 28709-10. 

The effluent water cannot be used again, 28711-2. 

Resulting water from purification of soapy liquors 
pure but hard, 28713-6, 28770-3. 

Hardness caused by calcium sulphate, 28717. 

Could be softened by the addition of carbonate of soda 
and lime, 28718. 

Would not pay to do this where there is plenty of pure 
water, 28719. 

The hard water would not be returned to the river if 
people below objected to it, 28720-1. 

Loss incurred in dealing with the soap, 28722. 

Use of iron in precipitating the soap, difficult to re- 
gulate amount, 28723-4. 

Fairly pure water taken from the river, 28725-8. 

Expensive action-at-law with a firm lower down the 
river in relation to the water, 28732-3, 28736 
and 28740. 

Such a question would be better settled by a Central 
Board deciding on the facts of the case, 28734. 

Wool absorbs more dye than cotton, in the case of 
alizarine colours the liquor from the dye bath is 
colourless, 28741. 

Reason for keeping dye waste and waste from piece 
washing separate, 28742-4. 

Pure water required for final washing, 28745-6. 

Obtained by private arrangement, 28747. 

Woollen works could not use water which received 
an effluent from other woollen works, 28748-9. 

Copperas partially oxidised used as a precipitant, 
28750. 

Expensive purification plant used by the firm: cost 
of, 28751—60. 

Carried out voluntarily, 28761-4. 

Their purification works the best in the watershed, 
28765-6. 

Advice of qualified chemist reduces loss in connection 
with purification of effluent, 28767-9. 

Purification of effluent of advantage to other manu- 
facturers using the stream, 28776—7. 

Work of Rivers Boards valuable, 28778. 

Quantity of water used by the firm, 28780. 

Standards, discussion as to: one fixed standard for 
each particular trade advisable, 28781-92. 

Standard should be fixed on effluent, not on the 
effluent plus stream into which it flows, 28793-5. 


TOD, W. L., see under Annandale, J. H. etc. 
TOYNE, FRANCIS D., see under Tod, James N., etc. 
TRADE EFFLUENTS : 


Brewery : 

See Statement handed in by the Chief Inspector 
Ribble Joint. Committee, Halliwell, pp. 
29-31. 

Brewery waste, 7b., 27884-9 279034. 

Brewing in Glamorganshire, Williams, 28083-7. 

Statistics of brewing, malting, and grain washing 
places in the West Riding of Yorkshire and 
discharge of their effluents into streams or 
sewers, Maclean- Wilson, 28242-5 and 28255- 
6. 

Brewery effluents and refuse, 7b., 28246-87. 

Volume of brewery effluent sufficiently large in 
one case to affect sewage works, 7b., 28246. 

Result of experiments on a small scale for dealing 
with brewery refuse, 7b., 28248-50. 

Volume of brewery refuse does not generally affect 
treatment in sewage works, 7b., 28254. 

Liquor from malting, dealing with, 7b.,28258-9. 


SYKES, ALFRED, see under Hanson, John H.., ete. 
TAYLOR, TOM, see wnder Evans, Lewis, etc. 
TIN-PLATING, see wnder Trade Effluents. 


6°25. 2B 


Better result would probably be obtained by use 
of percolating filters after settlement, 7b., 
28260. 


What brewery refuse consists of, ib., 28265-8. 


ye 
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Brewery—continued. Coal Mining—continued. 
This effluent should, theoretically, do good to Ammonia recovery liquor or gas liquor— 


land, but, practically, it is a nuisance, ib., 
28266-7. 
Brewery effluents in some cases successfully dealt 
with by distribution on land, 7b., 28269. 
Failure at Rothwell, larger area: required, 7b., 
28270-1. 

Treatment of brewery refuse at Burton- on-Trent, 
ab., 28271-2. 

Land for treatment must be suitable and of 
large area ib., 28273-5. 

Possible to purify brewery effluents, 7b., 28277. 

Refuse effluent from chemical precipitation highly 
nitrogenous 7b., 28285. 

See Stowell and Scudder’s Statement, pp. 75 and 
76 and 28680-2. 

All effluents from the larger breweries in that 
district pass into sewers, Stowell and Scudder, 


_ 28680. 
Brewery refuse difficult to deal with by itself, ib., 
js 28681, 


Coal Mining: ™ 
Ammonia recovery liquor or gas liquor : 

Pollution by gas liquor, Maclean Wilson, 
27389-91. 

Gas liquor discharged into sewers, 7b., 
27392-9. 

Trouble arising therefrom, 7b., 27394—9. 

Preliminary treatment of, 7b., 27398-498. 

Methods adopted in dealing with gas liquor 
by recommendation of Dr. Fowler of 
Manchester, 2b., 27399-408. 

Advantages of diluting gas liquor with 
sewage, 7)4., 27409-10. 

Certain constituents withdrawn from the 
gas liquor before it is an effluent, 7b., 
27412-6. 

Characteristics of the effluent, 7b., 27417-8. 

Objectionable, 7b., 27419-20, and J. 7. 
Wilson, 29622. 

Result unsatisfactory after withdrawal of 
certain constituents, 7b., 27422. 

Increase of production of gas liquor by coke 
ovens in collieries, 7b, 2'7426-9. 

Attempts to purify gas liquor, 7b., 27430-1. 

Evaporation of, ib., 27431-3. 

Methods adopted for, 7b., 27434. 

’ Costliness of evaporation of gas liquor, 7b., 
} ' 27436-8. 

Different methods for dealing with gas 
liquor, 7b., 27444. 

No known method of purifying gas liquor 
sufficiently to enable it to be discharged 
into a stream, 2b., 27444. 

But after partial purification it may be 
disposed of by using it for other purposes, 
ib., 27444-9. 

Evaporation of gas liquor at Hemsworth 
Fitzwilliam Colliery, 7b., 27450. 

Disposal of gas liquor at Wharnoliffe ‘Wood- 
moor Colliery, ib., 27454 and at Barrow 

- Colliery, 7b., 27455-6. 

Gas liquor disposed of by putting in on a 
burning spoil bank, 7b., 27455-6. 

Filtration of gas liquor ineffective, 7b. 27458. 

Mr. Radcliffe’s process at St. Alban’s gas 
works, 2b., 27461-2. 

‘Ammonia recovery works, J. 7'. Wilson, 


Kee 27540. 
Effluent from, difficult to deal with, 7b., 

27541, 
Phenols in the effluent cannot be utilized, 7b., 

27542. 
Disposal of the effluent in different works, 7b., 

27543-4. 

‘ Phenols are the polluting substances in the 
fe effluent and not cyanides, 7b., 27545-6. 


This effluent is inimical to bacterial life, and 
may, if discharged into sewers, dis- 
organise the septic tank and filters of 
sewage plant of small. towns, ib,, 27547, 
27549 and 27551, 


continued, 


No method yet devised that will render it 
innocuous to germ life, 7b., 27548. 


‘To deal with in sewers there must be a large 


amount of sewage, 7b., 27549. 

Investigations desirable etc., ib., 27549, and 
27550. 

Particular chemical works which should be 
visited, 7b., 27587. 

General character of residual effluent from gas 
liquors from different plants the same, 
ab., 27621. 

All objectionable, 7b., 27622. 

This class of effluent is the most important in 
Lanarkshire to deal with, 7b., 27623. 
Purification of should be a subject for the 
study of the Sewage Commission, ib., 

27642. 

Sufficient toom in works in Lanarkshire for 
provision of settling tanks, etc., for 
purifying effluents from coal and lead 
mine washings, 7b., 27648-9. 

No trouble from pollution by gas liquors and 
ammoniacal waters in Glamorganshire, 
Williams, 28148-9. 

Partial purification and use of waste liquids, 
Maclean Wilson, 28227-9. 

Partial purification and use of waste liquids 
is the best way of dealing with them, 
tb., 28230-2. 

Colliery liquids used for quenching coke, ib., 
28239. 

Serious pollution of stream by gas liquor and 
collieries, case referred to, 2b., 28403-5. 

Effluent from gas liquor and coal-washing, 
ib., 28403-5. 

Messrs. Greaves and Holiday's Statements de- 
scribing effluents arising from coal-mining, 
pp. 157-8. 

Spent gas liquor from sulphate of ammonia 
plants from coke ovens the most noxious 
effluent, Greaves and Holiday, 30265-7. 

Coke ovens used, 7b., 30287. ~ 

By products not used in connection with 
beehive ovens, 7b., 30288. 


~All collieries not provided with burning 


heaps, 7b., 30290. 

Spent gas liquor, 30289, 30291-300. 

yt Devil water” or ammonia water, ib., 
30353-69. 

Description of the old process of dealing with 
gas drawn from coke-ovens, Christie, 
30557-65. 

And with ammonia liquor and refuse, ab., 
30566-74, © 

Description of the process of the Otto-Hilgen- 
stock Coke Oven Co., Ltd., and its 

| results: advantages claimed for it, 7b., 
30575-622. 

Effluent resulting from the process of Otto- 
Hilgenstock Coke Oven Co., Ltd., 
Christie, 30603-20. 


Washing water and mine water : 


Pollution by coal washing, Maclean-Wilson, 
27372-5. 

Methods adopted: for dealing with effluent, 
ib., 27376-80, 27386-7. . 

Character of.resulting effluent, 2b., 27381-2. 

Pollution greatly reduced, 7b., 27383-5 and 
27388. 

Due to action of West Riding of Yorkshire 
Rivers Board, 7b., 27384. 

No difficulty in collieries avoiding pollution, 

~ ab., 27388. 

Much coal-washing in Lanarkshire, Munro, 
‘27501, 

Regulation should be made by Central 
Authority respecting coal-washing before 
works.are actually started, J, 7, ‘Wilson, 
27538. 
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TRADE EFFLUENTS—continued: 


Coal 


mining—continued, 


Washing water and mine water—continued. 


Effluent from coal-washing, easy to reduce 
amount of, 7b., 27538. 

Profitable to save washings from the coal, 
ab., 27539. 

It is a ‘question whether differences in mine 
water may not affect any standard for 
the effluent from coal-dross washing, 7b., 
27579. 

, Noxious liquids may be run into disused 
mines where there is no natural drainage 
outlet, ib., 27586. 

Coal-washing, pee 27976-85, 27998-9, 
28096-8, 28111-3, 28119 and 28129-48, 

Coal-mining, 7b., 28046-57. 

Coal-washing effluent is not pollution but 
discolouration, ib., 27982, 

Quality of effluent where settling tanks have 
been provided, ib., 27983-5. 

Deposit of ochre by mine-water, 7b., 28002. 

Coal-washing water should be a pollution 

f for purposes of, the Rivers Pollution 

j Acts, 7b., 28096-7. 

Much deposit from before floods, ib., 28101-2. 

Great discolouration of rivers from coal- 
washing, but only destructive to fish, 
ib., 28111-3 and 28119. 

Ali trout killed in the River Taff, 7b., 28114. 

Only trout and salmon affected, not coarse 
fish, 7b., 28115-6. 

State of effluents reaching a cerfain standard, 
ib., 28127-8. 

Cost of recovering small coal from colliery 
effluents would be recouped by the value 
of it, 2b., 28129-32 and 28138. 

All colliery effluents in Glamorganshire 
undergo some treatment, 7b., 28134-5. 

But a large amount of coal is still in the 
effluent, 2b., 28136—7. 

In some cases the result of using coal-wash- 
ing water over and over again is that 
there is no effluent, 7b., 28145-6, 

Difficult to get colliery owners to do it, 7b., 
28146. 

Serious pollution of stream by gas liquor 

| and collieries, case referred to, Maclean- 

Wilson, 28403-5. 

‘Messrs. Greaves and Holidays Statements 
describing effluents arising from coal 
mining, pp. 157-8. 

Water flowing: from coal mines does not 
invariably spoil drinking water, used 
for making tea, Greaves and Holiday, 
30259-64. 

Coal washing water, 7b., 30270-2. 

Details of method adopted in Yorkshire 
mines, 2b., 30276-9. 

‘Modern method of dealing with water in 
mines, 2b., 30325-6. 

Water from “ outcrop”’ coals through adits, 
ib., 30332-45. 

A larger number of good waters flow from 
mines than bad ones, ib., 30346—-50. 

Treatment of coal-washing water and diffi- 
culties in connection with coke-quench- 
ing water, ib., 30352. 


Cotton: ' 


Effluent from calico printing deeply coloured 
» J.T. Wilson, 27562; (Halliwell), 27875-6, 
Whether effluent from calico printing would silt 
up sewers is a point for investigation, 7b., 
- 27566. 
This effluent is very floculent, 7b., 27567, 


Can be treated in the Glasgow sewage works, ¢b., 


27568. 


‘Satisfactory results’ can be obtained with the 


usual sewage treatment as regards bleaching, 
‘J. T. Wilson, 27572. 


- Statement respecting calico b'eaching, ete., 


6225. 


handed in by the Chief Inspector to the 
‘Ribble Joint Committee, “oti pp. 
29-31. 


TRADE EFFLUENTS—continued, 
Cotton—continued. 


Kier liquor the great difficulty in calico bleaching 
printing and dye works, 7b., 27856-7. 

Method of dealing with Kier liquor, 1b., 27858-60, 

Advantage of removing most solid matters in 
polluting liquids before sending them to the 
purification plant, case referred to, %b., 
27862. 

But this is a more expensive method and requires 
more attention, ib., 27863-4. 

Processes in printing, etc., referred to, 7b., 27866- 
83. 

Analytical tables of effluents, ib., pp. 49-51. 

See Stowell and Scudder’s notes, pp. 74, 75 and 76, 

Effluents from print works and dye works, 
Stowell and Scudder, 28506-16. 

Print works and dye works filter their effluents 
through cinders, Stowell and Scudder, 28506, 

Not always necessary to filter, 7b., 28507. 

Depends on work done, etc. 7b., 28510-1, 

Soaps, gums, and thickenings are the causes of 
pollution in print works, 7b., 28513. 

No difficulty in getting efficient purification of 
effluents from dye works, 7b., 28609, 

Prospective improvement in effluents from bleach 
works, 7b., 28610 

A neutral effluent from bleach works insisted on, 
ib , 28611-2 and 28616. 

Inefficient purification of the effluent due to dis- 
charge of Kier liquors and the want of proper 
mixing of waste liquors prior to treatment 
in tanks, 7b., 28612-3. 

No difficulty if tanks are provided, 7b., 28614. 

Statement with regard to bleach works on the 
Rivers Dean, Mersey, and Croal: varying 
conditions of the works: common standard 
for bleach works might be set up: principal 
difficulties in dealing with effluent: methods 
of purification, King (Statement), pp. 86 and 
87. 

Any standard for effluent from bleach works 

© should be subject to discretion of Rivers 
Board in regard to its enforcement, 7b., 
28800-3. 

Effluent from galvanized iron works spoils water 
for bleaching purposes, 7b., 28809-15. 

Clean water required to complete bleaching, %b., 
28816. 

Bad condition of River Croal from bleach works, 
inefficient purification of effluents, 17., 
28817-25. 

Same standard should be fixed for all bleach 
works on river, 16., 28826-7. 

United action by River Authority and manu- 
facturers required to determine best method 
of dealing with bleach works effluent, 7b., 
28828-31, 28837 and 28839. 

Difficulty in certain cases, 2b., 28832-3, 

Elastic standard for effluent advisable, 7b., 
288346. 

Bleachers’ Association comprises ‘majority of 
bleachers, should be consulted by the 
Sewage Commission, 7ib., 28850-4, and 
28858-9. 

Bleachers at present. purify effluent only to a 
certain extent, tb., 28855. 

Statement by Mr. Clay respecting his works, p. 102. 

Certain colours used in dyeing difficult to remove 
from effluent, Clay and Marshall, 29196-7. 

Beyond discolouration of stream they do no 
harm, 7b., 29198-—202. 

Cost of purification work has crippled wees 8 
industry, 7b., 29210, 

Tables of Analysis of Trade Effluents Malided in, 
Hanson, Haig.and Whitaker ; Cotton Dyeing 
and Printing, p. 152; Cotton Dyeing and 
Bleaching, p. 152. 

Processes adopted in dealing with waste from 
cotton and woollen works, Hanson, S) ykes, 
Mills and Whitaker, 29442. 

Reasonably practicable to purify to a certain 
extent, ib., 29443-4. 

Extent reached in dealing with certain effluents 
(10 parts per 100,000), 7b., 29444—7, 
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Not necessary to go further, 2b., 29448, 

Cost of the treatment, 7b., 29449-50. 

Effluent from dyeworks mostiy neutral as a 

result, 7b., 29451-2. 

No. space for treating in certain works, ib. 
29459-61. 

Discussion as to whether the treatment of their 
effluents by manufacturers enables them to 
stop avoidable waste in their works, 7b., 
29464-6. 

Varieties in effluents from bleach and dye works, 
ib., 29473. 

Difference of in Lancashire and Yorkshire, 7b., 
29475-6. 


Tron: 


Very little serious pollution from iron effluent in 
the County of the West Riding of Yorkshire, 
Maclean Wilson, 23358. 

Leather : 

Tanneries and fellmonger’s works in County of 
Glamorgan few in number and small in size, 
Williams, 28080-2. 

Statistics of premises in the West Riding of 
Yorkshire where different branches of leather 
manufacturing are carried on, and discharge 
of their effluents into streams or sewers, 
Maclean Wilson, 28288-90. 

Effluents from leather trade, fellmongers’ and 
tanneries, etc., ib., 28291-332. 

Discharge of effluents from leather manufactories 
in the West Riding of Yorkshire into streams 


or sewers. 1b., 28288-90. 
Admixture of their effluents with sewage if in 
reasonable proportions does not cause 


difficulties at sewage works, 7b., 28291. 

These effluents should go into the sewers, difficult 
to treat by themselves, 7b., 28292. 

Sewers not available in all cases, 7b., 28293. 

Method of treatment where sewers.are not 
available, 7b., 28294. 

Does‘ not pay to withdraw matter from fell- 
mongers effluents, 7b., 28302-3. 

These effluents pollute streams in the West Riding 
of Yorkshire, 7b., 28307. 

Fellmongev’s effluents at present going into streams 
less likely to be run into sewers than those 
from tanneries: difficult case in Sheffield 
referred to where Corporation refuse to admit 
a fellmonger’s effluent to the sewers, 2b., 
28308-9. 

The lime in suspension and solution in fellmonger’s 
effluents is the difficulty, 7b., 28309-11. 

The lime in suspension could be easily eliminated, 
ab., 28312. 

This effluent could probably be successfully 
treated by percolating filters, 2b., 28313. 
Reference to conditions on which this effluent is 
admitted to Leeds sewers, 2b., 28315-7. 
Effluent discharged from fellmonger’s works in the 
West Riding of Yorkshire comparatively 

small, 2b., 28318-22. 

Capacity of settling tanks required by Leeds 
Corporation for the effluent before its admis- 
sion into sewers: discussion respecting, 7b., 
28322-8. 

No such requirement in other places, 7b., 28329-30. 

See Stowell and Scudder’s Statement, pp. 75 and 
76 and 28545-64 and 28682-92, 

Cost of purification of fellmongers’ and tanners’ 
effluents not prohibitive, Stowell and Scudder, 

| 28550-64. 

Effiluents from tanneries pass into sewers, ib., 
28690. 

Lani teatment of tanneries’ 
efficient, 7b., 28692. 


effluents most 


Paper: 
Colouring matter in effluent the chief trouble in 
connection with paper making, J. 7’. Wilson. 
27555. 
Greater part removed by chemical precipitation, 
tb., 27556. 


But a better method is desirable, 2b., 27557. 
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Methods of eliminating and disposing of lime from 
brown paper making effluent, 7b., 27560-1. 

Sce Statement handed in by the Chief Inspector 
Ribble Watershed Joint Committee, Halli- 
well, pp. 29-31. 

Particulars as to paper making, etc., 7b., 27687- 
781. 

Bad effluent from brown paper making, more 
difficult liquids have to be treated, 7b., 27719- 
20, 27723-4 and 27760. 

Solids in suspension in brown paper effluent, ib., 
27725-8. 

Large volume of effluent from paper works, ib., 
27751. 

Effluent from white paper works satisfactory, 7b., 
27752-3 and 27758-9. 

\ Difficulty of improving effluents from paper 

; works (other than white paper works), 7b., 

27760-2. 

Trade not very flourishing, ib., 27824-5. 

Cannot afford to provide expensive plant for 
purification of effluents owing to circum- 
stances referred to, ib., 27826-30 and 27845- 
ds 

Expensive to provide purification works within 
legal requirements, 7b., 27827-9. 

Majority of paper mills are situated in boroughs 
or large urban districts, 7b., 27831-40. 

Analytical tables of effluents, 7b., pp. 46, 47, and 
48. 

Statistics of paper mills in the West Riding of 
Yorkshire, and discharge of their effluents 
into sewers or streams, Maclean Wilson, 2 
28333-5. 

Those works discharging into streams not large 
but cause great pollution, 7b., 28335. 

Effluents and refuse from paper making, 7b., 
28336-56. 

Treatment and nature of effluent passing into 
streams in certain cases; simple settlement 
ordinarily adopted, 2b., 28336. 

Caustic and fibre recovered from paper mill refuse 
waters, 7b., 28337-9. 

Fibre cannot be recovered in all works, 7b., 28341. 

Saving effected by recovery of fibre from this 
effluent, 2b., 28342. 

Beyond this it does not pay to purify this effluent, 
ib., 28343. 

Main object of the West Riding of Yorkshire 
Rivers Board has been to get rid of suspended 
matters in effluents, 2b., 28350. 

With the exception of certain organic impurities 
the principal impurity in the effluents is 
matter in suspension, 7b., 28351-3. 

If there is solid matter in the effluent putrefaction 
takes places, but not otherwise, 2b., 28354. 

See Stowell and Scudder’s notes, pp. 74, 75, and 
76, and 28565-6, 28622, 28599, 28600, 
28627-37, 28670-2 and Annandale, Tod and 
Law, 29718-36. 

The effluents from all paper mills can be purified, 
Stowell and Scudder, 28565-6, and 28622. 

A higher standard for effluent from paper works 
can be obtained, 2b.; 28625. 

Easy to purify effluent from paper works, 7b., 
28622 and 28626. 

Discolouration from paper works, 7b., 28627. 

A clear effluent from wood pulp paper works, 
ib., 28628-9. 

Method whereby a clear effluent is obtained in 
some paper works, 7b., 28630. 

An expensive process, 7b., 28631. 

Scottish Paper Makers’ Association, Annandale, 
Tod and Law, 29709-11. 

An Association to deal with trade questions 7b., 
29712-3. 

Varying conditions of different paper mills, 7b., 
29716-7. 

Paper trade waste and effluents, 7b., 29718-36. 

Effluent from white paper mills nearly colourless, 
ib., 29737. 

Coloured eiduent from coloured paper mill 
harmless, 7b., 29738-9. 
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Aniline dye used in small quantities, 7b., 29740-1 
Ce, ee eee 

: 29747_9, ’ y shghtly alkaline, 2b., 
lixture of effluents in the sew. isa } 

Sores. wage advisable, 7b. 

Rewards have been offered for discovery of 
methods of purification of paper mill efflu- 
ents, 7b., 297745. 

Without practical effect, 1b., 29776. 

Much expenditure, on purification at paper 
mills on the Esk, particulars, apart from 
annual upkeep, 7b., 29791-5 and 29806-9, 

Number of paper mills on the Esk, ib., 29793. 

Standards which would not handicap the trade 
might be fixed, ib., 29799. 

Riparian owners and paper makers on the Esk 
at peace, 2b., 29803-5. 

In foreign countries paper mill effluents not 
purified, 7b., 29811-2, and Evans, Edwards, 
Green, Jepson and Taylor, 30478-82. 

Which places home manufacturers at a financial 
disadvantage, wood pulp principally used 
abroad, less difficulty with effluent from, 
b., 29813. 

Messrs. Pirie’s paper mill waste and effluent, 
Wathen, 29819-54. 

Paper mill effluent need not be purified beyond 
prevention of nuisance in river, ib., 29854. 

Varying standards for paper mill effluents, condi- 
tions which should be taken into account, 
ib., 29855-64, 29869, 29963-9, Hart and 
Potter, 30178, 30246-50, and Evans, Edwards, 
Green, Jepson and Taylor, 30550. 

Paper mill effluents vary widely, ib., 29865. 

Have much improved in late years owing to 
improvement in processes, ib., 29865-6. 

Recovery of soda from paper mill pays but not 
recovery of lime, 7b., 29867-8 and 29961-2. 

No trouble with coloured paper effluent, 7., 
29910-1. 

Effluent from Messrs. Pirie’s paper mill slightly 
alkaline, 7b., 29915-6. 

Difficult to struggle against foreign competition, 
ab., 29940. 

Recovery of soda from paper trade waste does not 
pay for the elimination of other substances, 
ib., 29962. 

See Statement handed in by Mr. Hart and Mr. 
Potter respecting questions put by the Sewage 
Commission as to purification, standards, 
and alteration of the law in regard to paper 
trade effluents, etc., pp. 153 and 154. 

Paper manufacturers on the River Darwen, 
Hart and Potter, 30164. 

In fixing a standard for paper trade effluents 
consideration should be had to nature of 
the goods manufactured, 7b., 30174. 

Not possible to make a general standard for 
paper trade effluents, ib., 30178, 30246-—50. 

A separate standard for each paper mill would 
not involve much additional work, 7b., 
30179. 

Methods adopted in dealing with waste liquids 
at the Almond Mill, 2b., 30186-8. 

. Result after sedimentation, ib. 30189-93. 

No use for paper mill sludge, 7b., 302045, and, 
Evans, Edwards, Green, Jepson, and Taylor, 
30392. 

Were there larger quantities it could be made 
into hydraulic cement, ib., 30205. 

Methods adopted in dealing with waste liquids 
at the Hollins Mill, 7b., 30206—14. 

A permanent standard, based on what is reason- 
able and practicable with present right of 
going to a Court of Law, for each manu- 
facturer desirable: discussion as to: litiga- 
tion with Ribble Joint Committee referred 
to, 7b., 30221-53. 

Difficult to have a fixed stindard for particular 
classes of paper, owing to varying conditions 
of different mills: use of esparto grass In 
paper making, 7b., 30254-5. 


? 


The Paper Makers’ Association of Great Britain, 
Evans, Edwards, Green, Jepson, and Taylor, 
303714 and 30414. 

Varying quantities of water required by paper 
mills manufacturing from wood pulp, rags, 
or esparto grass: effluent from, ib., 30375-6. 

Paper mill effluents, chief source of pollution from 
esparto waste removed by evaporation for 
recovery of soda, 7b., 30376-7. 

Pressure of Rivers Board and Local Authorities 
has to some extent been useful to the paper 
trade itself, ib., 30379. 

Admitted by paper makers that all practicable 
purification of their effluents is necessary, 
tb., 30380-2 and 30477. 

In the interests of purification of effluents, a 
standard should be fixed for each mill, 7b., 
30383. 

No objection to a simple standard limiting sus- 
pended matter, alkalinity and acidity, etc, 
in paper mill effluents, 7b., 30384. 

Purification plant should not be rateable, ib., 
30385-8. 

Methods employed by paper makers for purifica.- 
tion of their effluents, ib., 30389-90. 

Results obtained, analyses of samples, 7b., 
30391-6. 

Situation of mills of the Association, 7b., 30406 
and 30408-11. 

The Lancashire and Yorkshire mills are subject 
to inspection by the Rivers Boards, ib., 
30402. 

Those discharging into the Medway are not 
under supervision, 7b., 30403-5. 

Situation of mills in Kent, ib., 30406. 

Do not purify to the extent of those under 
Thames Conservancy, ib., 30407. 

Situation of mills in the Exeter district, 7b., 
30409-11. * 

Land required for satisfactory treatment of 
effluents, 7b., 30416. 

Paper mills generally situated in the country, 
b., 30417. 

There should be separate standards for effluents 
in respect of each class of paper made, ib., 
30421-6. 

Methods adopted in paper mills, 7b., 30429-38, 
30445-6, 30449 and 30456-7. 

Paper-mills effluent should pass through settling 
tanks, 7b., 3043940. 

Paper mill on the Thame, 7b., 30441. 

Brown paper mills, purification of effluents, 7b., 
30443-4. 

Lowest standard required for, 7b., 30447. 

Difficulties in dealing with effluents, 7b., 30448. 

Effect of paper waste effluents on fish, 7b., 30459- 
60. 


Trouble in Lancashire in connection with brown 
paper mills, 7b., 30462. 

Case of paper mill closed on account of smell, 
ib., 30476. 

Paper mills in France and Germany, 7b., 30484-6. 
In the interests of manufacturers themselves all 
effiuents should be purified, 7b., 30490—5. 
There should be a standard for the stream into 
which the effluent flows, 7b., 30495 and 

30538-40. 

Standard should apply to a whole rivershed, 7b., 
30496. 

Cost of purification of river water for use in 
Messrs. Olive Brothers’ mill, 7b., 30498, 
30507 and 30524. 

Process adopted, 7b., 30499 and 30505-12. 

Paper made at Messrs. Olive Brothers’ mill, ib., 
30513-4. 

Flocculent matter in rag mill efflueat difficult 
to deal with, 7b., 30515. A 

Coloured paper making and effluent, 7b., 30516-8, 

Colouring matter precipitated; ib., 30519-20. 

Quantity of water used at Messrs. Olive Brothers’ 
mill, 2b., 30521-3. 

Effluent treated at a small cost, ib., 30525. 
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Purification of effluent a matter of expense, ib, 
30543. 

Might be done in every case without prohibitive 
expense, 7b., 30545. 

Snodland paper mill on the Medway referred to, 
fish feed on effluent, 7b., 30546-7. 

Effluents from brown paper mills in Lancashire, 
tb., 30547-9. 


Stone Quarrying, ete. : 


See Stowell and Scudder’s notes, pp. 74-6. 


Tin and Lead Mining : 


Effluent from lead mining, whether standard of 
pollution should be fixed, J. 7. Wilson, 
27529. 

Silicious material in, 2b., 27530. 

Containing non-putrefactive matter in suspension 
objectionable, but not made the subject of 
law proceedings, 7b., 27534. 

Galena extracted from, 7b., 27535-7. 

Matter in lead mining effluent can be prevented 
from passing into rivers by inexpensive 
settling tanks, 7b., 27620. 

Sufficient room in works in Lanarkshire for pro- 
vision of settling tanks, etc., for purifying 
effluents from coal and lead mine washings, 
ib., 27648-9. 

Tin plate works and effluents, Williams, 27987- 
94, 28007-12, 28016-44, 28155-8 and 28209- 
11. 

Swilling effluent from tin plate works turned into 
tidal waters, 7b., 28020. 

Effluent from tin plate works sometimes kills 
fish, 2b., 28036. 

Should be run into rivers in small quantities at a 
time, 2b., 28037. 

No tanks used, but swilling fluid is passed over 
limestone chippings, 7b., 28038. 

Effect of swilling liquid on lime, b., 28042-4. 

Condition of rivers in Glamorganshire in respect 
of sewage and tin plate works. improving, 
7b., 28089. 

Acidity of swilling water, 7b., 28155. 

Kills fish, 2b., 28156. 

In Glamorganshire swilling water is generally dis- 
charged on Saturdays, 7b., 28158, 

Intermediate storage tanks for regulating flow 
would be of advantage, but no power under 
Rivers Pollution Acts to enforce the pro- 
Vision ad, 7b., 28159. 

The drinking of effluent of tin plate works by 
cows is said to bring on abortion, %., 
28209--11. 


Woollen : 


Relatively the most important in regard to 
excess of pollution of streams, Maclean 
Wilson, 27304 and 27307. 


* Bleaching of wool, 7b., 27305 and 27306. 


Effluent from washing wool, 7b., 27308 and 27309, 


' Grease withdrawn from wool, ib., 27310-5. 


Remaining effluent very polluting, ib., 27315. 

Difficult to purify, 7b., 27316. 

Treatment of wool effluent, and constituents of, 
tb., 27317-20. 

Purification of wool effluent by filtration, 7ib., 
27323-5 and 27328-30. 

Fermentability of wool effluent from seak tanks, 
ib., 27331-3. 

Difficulty of treating effectively at reasonable 
cost, 7b., 27334—41. 


‘Effluent from piece scouring less objectionable 
and weaker than that from seak tanks, ib., 


27342-5 and 27353-4. 

Successful method of treatment of wool effluent 
from piece and yarn scouring adopted at 
Hopton Mills, Mirfield, ib., 27346-51, 

Difficulty of purifying wool scouring effluent by 
filtration, ib., 27352, 27355-6. 

Can be practically dealt with, ib., 27362. 


Should be the subject of study, Maclean- Wilson, 
27363. 


TRADE EFFLUENTS—continue 7. 
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Experiments in treatment of are outside work 
of Rivers Board, but are expected to be 
carried out by the Royal Commission, 7b., 
27357-60. 

Wool-washing effluents, 7ib., 28212-22 and 
28488-95. 

A certain class of wool washing effluent can be 
successfully dealt with by a Yaryan evap- 
orator (method patented by Mr. Walter 
Leach), 2b., 28212. 

But only practicable in a particular case, 2b., 
28213-4. 

Not practicable for general use, 7b., 28215. 

On account of the cost, 7b., 28216. 

Treatment of wool washing effluent still a great 
difficulty, 7b., 28221. 

Dye works effluents, 7b., 28364—96. 

Very large effluents from dye works, ib., 28364. 

Much suspended matter in them, 7b., 28365. 

In most cases dyers purify effluents except where 
works are connected with sewers, 7b., 28366. 

In urban districts the works are generally con- 
nected with the sewers: in many cases 
purification of waste is profitable: Waite’s 
apparatus referred to: description of dis- 
charges in works, 7ib., 28367. 

Precipitation with alumino ferric or alumina puri- 
fication process, 7b., 28371. 

Description of Waite’s purifying process, 7b., 
28372-9. 

Very effective in its results, 7b., 28380-1. 

The discharge from the apparatus can be used 
again in the works, 7b., 28382-3. 

Colours of effluent and dye works, 2b., 28384—5. 

Characteristics and treatment of indigo dye 
works waste effluents, 7b., 28394. 

Objectionable discharge from dye vats can be 
dealt: with, 2b., 28396 

The acid effluent from wool-washing has not in 
practice produced much effect in stream for 
reason given, 7b., 28488-9. 

Small stream referred to where there are several 
woollen works and where by the treatment of 
the effluents there is little pollution, 2b., 
28494-5. 

Effluents from cloth works, Stowell and Scudder, 
28578-89, 28605-16; Tod and Toyne, 
28703-46. 

Soap recovered from woollen trade effluent, 7b., 
28585. 

Remunerative to do so, 2b., 28586. 

When wool effluent is run into sewers the grease 
cannot profitably be recovered from the 
sewage, 7b., 28588. 

Should be no polluting effluent from wool works, 
ib., 28589. 

Effluent from dye house is alkaline, Tod and 
Toyne, 28708. 

Colourless except in certain cases, 7b., 28709-10. 

Cannot be used again, 2b., 28711-2. 

Resulting water from purification of soapy 
liquors, pure but hard, 7b., 28713-6. 

Hardness caused by calcium sulphate, 2b., 28717. 

Woollen works could not use water which re- 
ceived an effluent from other woollen works, 
ab., 28748-9. : 

Advice of qualified chemist reduces loss in con- 

‘ nection with purification of effluent, 7b., 
18767-9. 

Purification of effluent of advantage to other 

manufacturers using stream, 7b., 28776-7. 


- Difference in effluent due to variation in quality 


of wool treated, cannot in practice be made 
uniform by storing and mixing, Leach and 
Marshall, 28915-8. 

“Wool fat”? and‘ suint”’ defined, 7b., 28926-8. 

Impurities in wool, 7b., 28929. 

Organic potash Salts pass in v.ool-combers’ effluent 
tb., 28930-1 and 28934-*, 

Not profitab’e to save them as is done in Fiance 
owing to difference in wool t:eated, recovery 
plant aban“oned in consequence, %b., 28932-3. 
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Septic tanks for treating effluents after removal of 
wool-fat not tried, ib., 28936—7. 

The two processes available for dealing with 
wool-combers’ trade effluent, ib., 28938-9. 

Recovery of fat does not pay, ib., 28940-1. 

Seriously polluted effluent after removal of fat, 
ib:, 28942. 

Evaporation of wool-combers’ effluent feasible if 
wool were of one class, ib., 28943 and 28961. 

Grease removed by centrifugal action, ib., 28944—5 

Scoured wool now imported from Australia, ib., 
28950 and 28962. 

Evaporation of waste liquors the best method of 
dealing with them, 7b., 28954. 

Evaporation of wool-combers effluent profitable 
in connection with a particular class of 
wool, 7b., 28956. 

Were evaporation compulsory on the trade 
Continental wool-combers would have a 
serious advantage at present, ib., 28959-C0 
and 28963-5. 

No wool-combers’ effluent when evaporation is 
adopted, 7b., 28961, 28983 and 28987. 

Reference to French wool-combers’ effluents at 
Roubaix and purification plant at Verviers, 
ib., 28963-74. 

Different quality of wool in France, easier to 
deal with, ib., 28975-6. 

Purification of wool-combers effluents practi- 
cable apart from the expense, 7b., 28978-80. 

Evaporation the principal cost in dealing with 
that effluent, 7b., 28981-2. 

Expense of evaporation the main point, 7b., 28995. 

Method adopted at Arlington Mills (America), 
not suited for wool used in the Bradford 
trade, ib., 29008-9. 

Caus2s deterioration of fibre of the wool, 7b., 
29009. 

No difficulties in dealing with wool-combers’ 
effluents where works are connected with 
sewers, particulars as to mills, 7b., 29011-9. 

Connection with sewers the cure for difficulty in 
regard to wool-combers’ effluents, 7b., 29020. 

Wool-combers’ effluent remains foul after extrac- 
tion of grease, 7b., 29031. 

Unsatisfactory results after further purification, 
ib., 29032-9. 

Great cost incurred, 7b., 29040. 

Wool-combers’ effluent very foul, difficult to deal 
with, 7b., 29058-64. 

Experiments in connection with it, discussion as 
to, 7b., 29065-72. 

Purification methods adopted, 7b., 29076. 

A standard for wool-combers’ effluent would be 
of assistance were it available, 7b., 29085. 
Chemists consider that any standard must be 
the standard of the effluent containing 
largest ingredients of polluting matter, 7b.. 

29086. 

Additional Statement sent in by Mr. Leach— 
Test of the Smith-Leach process for treating 
wool-combers’ suds at Fieldhead Mills, Brad- 
ford. Treating effluent from pure Australian 
greasy woul only, p. 102. 

Statement by Mr. Hanson respecting the West 
Riding of Yorkshire Millowners and Occu- 
piers’ Association, pp. 105-7 ; also see State- 
ment. by Mr. Sykes, pp. 107-9; and Memo- 
randum of Mr. Mills, pp. 109-112. 

The 241 members of the Association represent 

~ and include ‘all the branches of, and. the 
more important firms in the woollen and 
worsted trades, Hanson, Sykes, Mills and 

- Whitaker, 29244-9. 
Desirable that suspended matter and grease should 
’ be eliminated from effluents trom woollen 
industries before running them into sewers, 
ib., 29257-8. 
Standard for woollen and worsted trade effluent 
‘should not be fixed yet, ib., 29290. 

Difficulty in treating wool-washing waters, 7b, 

29306-7, 


Acid effluent left after extraction of grease, ib., 
29308. 

Present treatment an advance on older methods, 
ib., 29310-1. 

Information as to works belonging to the Associa- 
tion, ib., 29406-12. 

Processes adopted in dealing with waste from 
cotton and woollen works, 7b., 29442. 

Reasonably practicable to purify to a certain 
extent, ib., 29443-4. 

Extent reached in dealing with certain effluents 
(10 parts per 100,000), 7b., 29444—7,. 

Not necessary to go further, ib., 29448. 

Cost of treatment, 7b., 29449-50. 

Effluent from dyeworks mostly neutral as a 
result, 7b., 29451-2. 

No space for treating in certain works, 7b., 29459- 
61. 

Discussion as to whether the treatment of their 
effluents by manufacturers enables them to 
stop avoidable waste in their works, ib., 
29464-6. 

Variations in effluents from bleach and dye works, 
ib., 29473. 

Difference of in Lancashire and Yorkshire, 7b., 
29475-6. 

Mixed cotton and woollen goods, 7b., 29479-81. 

Woollen works of Messrs George Roberts & Co., 
Ltd., at Selkirk, Roberts, 29515-22. 

Effluents should be purified till fit for animals to 
drink and for fish life if financially practi- 
cable, 1b., 29523-5. 

Effluent from Messrs. Roberts’ works at Selkirk, 
1b., 29526-7, 29534-8 and 299581-93. 
Details of purification at Messrs. Roberts’ works : 
grease extracted and all waste liquors run 
into tank where precipitation is effected by 
use of copperas and lime, 7b., 29539-52 and 

29556-83 and 29594-7. 

Aniline dyes mainly used now in woollen works : 
effect of, 7b., 29597-600. 

Experiments in purifiying should be made by 
Rivers Board or Central Authority, 7b., 
29613-8. 

Cost of purification at Messrs. Roberts’ works, 7b., 
29620-8 and 29634. 

Reception into sewers subject to reasonable 
conditions probably the simplest way of 
dealing with, 7b., 29646-9. 

But some must be dealt with by (woollen) manu- 
facturers, 7b., 29650. 

May be done at reasonable cost, 7b., 29651-2. 

Purification at Messrs. Roberts’ works would 
probably not be too high a standard for 
other works, 7b., 29665 

Would not cripple woollen industry, 7b., 29706—7. 

West Riding of Yorkshire Millowners” and Occu- 
piers’ Association, details of methods of 
purification of woollen and worsted manu- 
facturers’ effluents, Hanson, Haig and 
Whitaker, 29988-97. 

Results, 7b., 29998-30001. 

Hardness of effluent, 7b., 30000-11. 

Effluent not acid in all cases, 7b., 30012-3. 
Process of treatment of woollen trade effluent, 
ib., 30019-22, 30043-51 and 30064-7. 
Filtration of woollen effluent following precip- 

itation gives improved results, ib., 30052-6. 

Cost of purification of effluent nearly met by 
recovery of grease and oil, ete., 7b., 30057-63. 

Waste liquors in woollen mill should be mixed 
before precipitation, 7b., 30058 and 30074. 

Extent of purification by millowners in West 
Riding of Yorkshire Millowners’ and Occu- 
piers’ Association, 7b., 30396. 

Situation and number of woollen works on a 
certain stream, 7b., 30129-30. 

There should be a standard for matter in sus- 
pension in woollen trade effluents but not for 
hardness or colour, 7b., 30149-51. 

Lime used to get rid of colour in woollen trade 
effluent, 7b., 30152, 
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TRADE EFFLUENTS—continued. 


General—continued. 


Alumina ferric would give better results in some 
cases, 1b., 30153. 

Tables of Analyses of Trade Effluents handed in, 
tb., Blanket Dyeing and Scouring, p. 149; 
Flannel Dyeing and Scouring, p. 149; Low 
Class Woollen Dyeing and Finishing, pp. 149 
and 150; Fine Woollen and Worsted Dyeing 
and Finishing, p. 150; Heavy Fine Woollen 
Dyeing and Finishing, p. 151 ; Medium Class 
Woollen Dyeing and Finishing, p. 151; 
Alpaca and Mohair Dyeing and Finishing, 
p. 151; and Worsted Piece Scouring, p. 152. 


General : 


Difficulty of proving responsibility for pollution of 
stream where there are discharges by joint 
outlet, Atter, p. 2. ; 

Difficulty in securing conviction of manufacturers 
in cases where their employees have impro- 
perly discharged contents of settling tanks, 
etc., into streams, 7b., 27184-7. 

Yorkshire rivers Aire and Calder and _ their 
tributaries most polluted by trade effluents. 
Maclean Wilson, 27280-1. 

River Don only slightly polluted by, 7b., 27281. 

Statistics of sources of pollution in district of 
West Riding of Yorkshire Rivers Board, 
b., 27282-95. , 

Premises connected with sewers for dealing with 
ab., 27296-302. 

Statistics of premises in the West Riding of 
Yorkshire in which. effluents are produced, 
t0., p.° 10: 

Relative importance of different effluents in 
regard to excess of pollution of streams, 7b., 
27304 and 27307. 

Question of the legal obligation of a Local Auth- 
ority to provide sewers for the reception of, 
Munro, p. 17. 

Effect of on sewers and sewage purification works, 
wb., p. 18. 

Glasgow Corporation make conditions with regard 
to admission of trade effluents, J. 7. Wilson, 
27569. 

A Central Board should determine whether a com- 
pany should be required to provide settling 
ponds for effluents, 7b., 27570-1. 

Satisfactory results can be obtained with the 
usual sewage treatment in effluents from 
dyeing, bleaching and finishing, 7b., 27572. 

Difficulties attending the enforcement of a stand- 
ard, 1b,, 27614. 


County Council have no power to prevent the 


deposition of certain. solid matters from 
effluents in rivers, ¢7b., 27615-7. 
The law should fix a standard for the effluent, 7b., 
27617-9. 
What constitutes a noxious polluting liquid 
should be decided after investigation, 7b., 
27617. 


_ Coloured effluents the next most important in 


Lanarkshire, 2b., 27625. 
Probably do not affect fish, 2b., 27626. 
Nor cattle to any great extent, ib., 27627. 


' They depreciate property, 7b., 27628. 


Experiments carried out in Lanarkshire for 
removing the discolouration, 1b., 27629. 
Difficulty in proving what is a noxious polluting 
liquid in prosecutions at law for prevention 

of discolouration, ib., 27630 and 27638. 

Methods of reducing colouring matter in effluents 
referred to, ib., 27636-7. 

No other methods tried, 7b., 27650-1. ; 

Standard for trade effluents in Lanarkshire 
otherwise than in relation to suspended 
matter and discolouration not suggested, 
ib., 27640-2. 

A universal standard for Lanarkshire is required 
in regard to suspended matter in effluents 
for each industry, but different standards 
are required in regard to discolouration and 
poisonous matter, 7b., 27643-6 and 27652, 
also 27657-€0. 


The standard for suspended matter would be 
determined by that required for coal-dross 
washings or for lead washings, 7b., 27643 
and 27647. 

There would be a difficulty in securing a very 
high standard for matter in suspension in 
effluents, J. 7. Wilson, 27654. 

What standard would be sufficient, 7b., 27655. 

There should be a universal standard of pollution 
for the Clyde'in regard to matters in sus- 
pension in effluents for each particular 
industry, ib., 27657—-60. 

Effluents from trades in the Ribble Watershed. 
See Statement handed in by the Chief In- 
spector to the Ribble Joint Committee, 
Halliwell, pp. 29-34. 

Effluents of works in the watershed of the Ribble 
all treated before discharge, Halliwell, 
27683-4. 

Quality of effluent varying at times, ib., 27685. 

Manufacturers getting better results in their 
effluents than formerly, 7b., 27766. 


Effect on streams unsatisfactory, 7b., 27767 and 


27769. 

Discussion as to possibility of improvement, 7b., 
27782-8 

Improvement might probably be effected by 
passing worst effluents into sewers, 7b., 27789 
and 27795. 

Some of the worst might be discharged into 
sewage works without affecting treatment of 
sewage, 7b., 27791. 

Discharge of the worst effluents into sewers 
would not affect riparian rights, but all 
trade effluents could not be passed into 
sewers, 7b., 27804. 

Local Authroities cannot be compelled to receive 
trade effluents into sewers, case of Peebles 
v. Oswaldtwistle Urban District Council 
referred to, 7b., 27805-11. 

Manufacturers and local authorities awaiting 
legislation determining whether the latter 
shall be compelled to receive trade effluents, 
ib., 27814-21. 

Capacity of sewers to take trade liquids depends 
on which of the liquids are to be taken, 
ib., 27841, 

Considerable relief could be given if the worst 
liquids were taken, 7b., 27842. 

Dealing with the remaining effluent, 7b., 27843-4. 

Complaints received in respect of discolour- 
‘isation of rivers, 7b., 27879. 

A standard for effluents would not greatly 
improve them, 7b., 27895-7. 

Variations in trade effluents, 7b., 27898. 

Sulphuretted hydrogen a trouble, ib., 27899- 
27901. 

Standards for trade effluents would’ be 
extremely useful, 2b., 27906-7. 

Difficulties in adopting standards, 2b., 27908. 

Difficulties explained, 2b., 27909-11. 

Theoretically no difficulty as regards suspended 
matter but impracticable for financial 
reasons under existing law, 7b., 27912-30. 

“The practicable and available means” differ 
in nearly every case, ib.. 27925. 

The onus of proof that it is financially im- 
possible to reach a standard should be 
thrown on the manufacturer, 2b., 27927-35. 

Manufacturers should have facilities for 
acquiring land for purposes of purifying 
effluents, ib., 27937-9. 

A manhole accessible to officials of local 
authorities should be provided in all cases 
where trade effluents pass into sewers, ib., 
27965. 

Analytical tables of effluents, ib., pp. 46-52. 

Expectation of legislation prevents manufacturers 
from improving efflrents, Williams, 28093-5, 
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Statement handed in showing that the provisions 
of Section 14 of the Local Government Act, 
1888, are not conducive to the enforcement 
of the Rivers Pollution Acts in ordinary 
vases of pollution, question of cost involved, 
2b., 28170-1. 

Recovery of matter from various trade effluents 
of advantage to the manufacturers, instances 
referred to, Maclean Wilson, 28397-8. 

Improvement in rivers brought about by removal 
of suspended matter in effluents and _ puri- 
fication of sewage, ib., 28487 and 28492-3. 

The fixing of standards is not practicable in 
the West Riding of Yorkshire, the ‘* reason- 
able and practicable” limit clause is pre- 
ferable 7b., 28496. 

Statement respecting the disposal of trade 
effluents when not mixed with sewage, 
methods adopted and quality of effluents, 
etc., in different trades, dyeing, calico 
printing, bleaching and finishing, print trade, 
woollen trade, paper making trade, waste 
bleach works, fellmongers and tannery works, 
breweries and unclassified works, Stowell and 
Scudder, pp 75 and 76. 

Law requires no amendment as regards the dis- 
posal of trade effluents into stréams on 

he Mersey and Irwell Watershed, but 
imilar requirements to those enacted therein 
should be exacted elsewhere Mersey and 
Irwell Joint Committee Act reierred to, 
ib., p. 76, see also 28665-8. 

Method of determining what is a satisfactory 
effluent, 7b., 28525-9. 

Removal of suspended matter in effluents first 
required, requirements and practice of the 
Mersey and Irwell Joint Committee, 7b., 
28530-44. 

Putrefaction does not occur in print works refuse 
but in refuse from organic substances, and 
from fellmongers, tanners, and certain bleach 
works, 2b., 28535. 

Production of harmless trade effluents simply a 
question of expense, 7b., 285404. 

Present standard of purification required by the 
Mersey and Irwell Joint Committee, 7., 
28555-60. 

A higher standard hoped for, 7b., 28561-2. 

Elimination of suspended matter in trade effluents 
sufficient to prevent injury to the river, 7b., 
28576-7. 

Practice of the Mersey and Irwell Joint Committee 
in relation to purity of trade effluents, fixed 
standard not desired, 7b., 28595-8. 

Standard for discolouration adopted, ib., 28601-2. 

Motor works discharging refuse into rivers in 
district of Mersey and Irwell Joint Com- 
mittee, 7b., 28652. 

Passes into the sewers, 7b., 28653. 

Lime in trade effluents makes the water harder, 
1b., 28693. 

Standards, discussion as to: one fixed standard 
for effluent for each particular trade advised, 
Tod and Toyne, 28781-5. 

be Each trade should be dealt with separately, 
King, 28889. 

Establishment of Central Authority to deal with 
the question desirable, ib., 28891-2. 

Standards should be for the effluents, not for the 
rivers receiving them, 7b., 28905: Hanson, 
Sykes, Mills and Whitaker, 29512. 

Statements by Leach (pp. 90-2), and Marshall (pp. 
92-93) on the questions put by the Sewage 
Commission as to purification of trade effluents, 
standards for, and alteration in the law in 
regard to. 

Standard for trade effluents should be based on 
effluent proceeding from treatment of the 
worst class of material treated, Leach and 
Marshall, 28914—5. 
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To base standard for efflucnt on character of the 
stream into which it flous might place one 
manufacturer at a disacvantage compared 
with ancther, discussion on the point, 7b., 
28919-23. 

Discussion as to standards and best practicable 
treatment of effluents, ib., 29085-9. 

Not necessary for notice to ke given to persons 
setting up new works that purification of 
effluents will be required, Leach and Mar- 
shall, 29124. 

A common trade standard for effluents would be 
advantageous, 2b., 29130. 

Local Authorities should be compelled to receive 
trade effluents into their sewers, 2b., 29145-6 
and 29149. 

Local Authorities in certain districts receive them, 
7b., 29147. 

In some districts the sewers are not able to receive 
them, 7b., 29148. 

Any question in special cases as to the practic- 
ability of a Local Authority receiving effluent 
should be determined by the Central Author- 
ity, ib., 29150-2. 

Arrangements with Halifax Corporation for 
taking effluents into sewers, 7b., 29153-6. 

Taking of samples of effluents, 7b., 29164—7. 

Reference to provisions in Halifax Corporation _ 
Act, 1905, for enabling, 2b., 29168-9. 

No objection to taking of effluents, 2b., 29170-2. 

Difficulty in making standards for, Clay and 
Marshall, 29183-7. 

Standard should vary according to the conditions 
of the stream from which water used by the 
manufacturer is taken and into which effluent 
is discharged, 7b., 29188-90. 

Trade competition requires that an equally pure 
effluent should be required from ell manufac- 
turers in the same trade, 7b., 29: 90-2. 

Except in any case where manufacturers might be 
unable to get land for treatment of his 
effluent, 7b., 29192*—5. 

Certain colours used in dyeing difficult to remove 
from effluent, 2b., 29196-7. 

A uniform standard should if possible be required 
b., 29227-36. 

But it is necessary that the character of the stream 
and the position of the works on it be taken 
into account, 2b., 29237-8. 

Difficulties in connection with the reception in 
sewers of trade effluents would place some 
manufacturers at a disadvantage, 7b., 29238- 
40. 

Purification of and reception in sewers. See 
Statements by Mr. Hanson, pp. 105-107 ; Mr. 
Sykes, pp. 107-109; and Memorandum of 
Mr. Mills, pp. 109-112. 

Advisable that Local Authorities should deal with 
trade effluents, Hanson, Sykes, Mills and 
Whitaker, 29252. 

Arrangements made by West Riding of Yorkshire 
Millowners’ and Occupiers’ Association on 
the basis that the Local Authorities shall 
receive trade effluents subject to certain 
conditions as to preliminary treatment or 
payment in lieu thereof, ib., 29256. 

In large towns many manufacturers will practic- 
ally be obliged by want of room at their 
works to make payments to Local Authorities 
in lieu of preliminary treatment, 7b., 29259- 
60. 

In some cases manufacturers will have to run 
purified effluents into rivers instead of into 
sewers, 2b., 29262-3. 

Large volumes of effluents may possibly in some 
cases prevent Local Authorities receiving 
them in sewers, 7b, 29264. 

Local Authorities in the West Riding of Yorkshire 
more willing than formerly to receive, ib., 
29266. 
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INDEX OF EVIDENCE : 


TRADE EFFLUENTS—continued. 


General— continued. 

Lack of knowledge on the part of Rivers Board 
and manufacturers in the West Riding in 
regard to treatment of has caused trouble, 
ib., 29268. 

Experience gained by manufacturers and Rivers 
Board has resulted in improved conditions, 
2b., 29269-71. 

Doubtful whether treatment of effluents improves 
streams for traders’ purposes : acidity results, 
ab., 29302. 

In practice there are more difficulties in dealing 
with effluents in works than in laboratories, 
ib., 29303. 

Reference to case where trader has got rid of 
acidity in, 7b., 29303-5. 

Uniform trade standard desirable, 7b., 
and 29394. 

A standard that can be reasonably attained 
should be fixed at first and a higher standard 
subsequently, 2b., 29313, 29327-8 and 29334. 

A fixed standard desirable, 2b., 29315, 29318-22 
and 29325. 

The standard might be raised subsequently, 7b., 
29316, 29325 and 29329. 

After a term of seven or ten years, ib., 29323-5 
and 29330-1. 

Powers should be given to supervising authority 
to take samples of effluents, ib., 29368 and 
29376. 

Accessibility of effluents for that purpose, 7b., 
29369-70. 

Samples may be taken when effluent is flowing 
from machine, 7b., 29372. 

Samples should be taken from the final point of 
discharge when all the trade refuse from the 
particular works is mixed into one effluent, 
ib., 29373-5. 

The more difficult problems in treatment of 
effluents from the works of the Association 
not numerous, 7b., 29372. 

Difficulties amongst traders in reaching stand- 
dard, should be one that all can at once 
reach, 7b., 29395. 

One trade standard desirable irrespective of 
character of river, 2b., 29418. 

Legislation with regard to passing of effluents 
into sewers and standards of pollution 
desired, 7b., 29419-22. 

Certain difficulties in connection with pollution of 
rivers by, ib., 29423-4. 

Mr. Whitaker's paper with reference to Bradford 
Dyers’ Association and the effluents from their 
works, p. 122. 

Replies of the Association to questions as to puritfi- 
cation of effluents, standards and alteration of 
the law respecting, pp. 122 and 123. 

Effluents from works belonging to that Associa- 
tion, ib., 2943841. 

Each class of work or trade should have its 
standard, ib., 29477-8 and 29482. 

Treatment of in certain districts. ib., 29484—90. 

Particulars as to results, 2b., 29491-3. 

Effluents should be purified till fit for animals to 
drink and for fish life if financially practic- 
able, Roberts, 29523-5. 

Question of standard a difficult one, 7b., 29653-8. 

A standard would probably not be applicable to a 
whole trade, 2b., 29663-4. 

See Statement handed in by Mr. Hart and Mr. 
Potter respecting questions put by the Sewage 
Commission as to purification of trade effluents, 
standards for, and alteration of the law in 
regard to, pp. 153 and 154. 

Local Authorities should take sewage and effluent 
from any factory which is rated for sanitary 
or sewerage purposes, Hvans, Edwards, Green, 
Jepson and Taylor, 30550a. 
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WATHEN, H. A. D., DIRECTOR OF MESSRS. ALEXANDER 


PIRIE AND SONS, LTD., PAPER MANUFACTURERS 
(Analysis of his Evidence) : 

Chief sources of polluting waste from Messrs. Pirie’s 
works, 29819-20. 

Do not necessarily reach the river, 29821, 


WATHEN, H. A. D.—continued.. 


Certain matters eliminated, 29823 and 29960, 

Others treated, 29824, 

Details, 29825. 

Process of recovery of 70 to 75 per cent. of soda from 
waste described, 29825-7. 

A remunerative process, 29828. 

Soda used again, 29829. 

Part from which soda is not recovered passes into 
effluent, 29830-8. 

Only one effluent from works, 29831 and 29841. 

Tank used to cause a regular flow, 29839-40, 

No further treatment of effluent, 29842-3. 

Effluent is turbid, 29844—5, 

Particulars as to volume etc., of effluent, 29846—-9. 

Water supply from river, 29850. 

The effluent causes only a small increase of suspended 
solids in the river, 29851. 

Volume of effluent small in comparison with river re- 
ceiving it, 29852-3. 

Effluent need not be purified beyond prevention of 
nuisance in river, 29854. 

Varying standards required for paper trade, conditions 
which should be taken into account, 29855-64 
and 29963-9. 

Standard must be a provisional one, 29862. 

Condition of stream, nature of trade effluent and 
nature of treated effluent are the matters which 
should affect standard, 29863-4. 

Paper mill effluents vary widely, 29865. 

Have much improved in late years owing to improve- 
ment in processes, 29865-6. 

Recovery of soda from effluent pays but not recovery 
of lime, 29867-8 and 29961-2. 

Difficult to say whether a simple standard limiting 
suspended matter in, and requiring effluent to 
be neutral within certain limits, would be practic- 
able, 29869. 

Further purification of present effluent would prob- 
ably not be financially practicable, 29870-6. 

If insisted on might in some cases cause mills to be 
closed, 29877. 

Purification of effluents in foreign countries, 29878-81. 

No alteration of the law respecting rivers pollution 
required beyond setting up suitable standards, 
enforced if necessary by an outside authority, 
29882-3. 

Whether a Rivers Board for watershed should be the 
authority would depend on its constitution, 
29884. 

Should not be a Local Authority representing mixed 
interests, 29886-8. 

Details as to method of disposal of refuse, 29889-97. 

Use of alumina in purification, 29898-901. 

Difficult and expensive in some cases, 29903-5. 

Disposal of lime, expense connected with, 29906-7. 

Disposal of refuse from bleaching materials, 29908-9 

No trouble with coloured paper effluent, 29910-1. 

Use of pulp, 29912. 

No putrefaction of fibrous matters, 29913-4. 

Effluent from mill slightly alkaline, 29915-6. 

Cost of purification apart from recovery of soda, 
29917-20. 

Expert inquiry into state of River Don resulted 
satisfactorily for Messrs. Pirie, 29921-—7. 

Conditions at Messrs. Pirie’s works, 29928-38. 

Salmon in the river not affected by works so far, 
29939. 

No other works which would foul the river likely to 
be started, too difficult to struggle against 
foreign competition now, 29940. 

River Don not used for drinking purposes, 29941-3. 

Sewage flows into river below Messrs. Pirie’s works, 
29944. 

The Don a swift river, 29945. 

Other manufactories on the Don, 29946-8. 

Result of expert inquiry into the river in regard to 
the other manufactories, 29949-59. 

Recovery of soda from waste does not pay for the 
elimination of other substances, 29962. 

Cement has been made from soda lime sludge from 
purification works, but not a financial success, 
29970. 

Farmers will not use the waste lime, 29971-2. 


WHITAKER, THORP (see under, Hanson, John H. &c.). 
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WILLIAMS DR., MEepIcAL oFFICER OF HEALTH TO THE 


GLAMORGAN COUNTY COUNCIL; AND LEWIS, 
COLONEL, cHAIRMAN OF THE SANITARY COM- 
MITTEE OF THE GLAMORGAN COUNTY COUNCIL 
(Analysis of their Evidence) : 


Statistics and description, etc., of the County of 
Glamorgan, 27970-5. 

Rivers Pollution Acts should be extended to include 
coal-washing as a pollution, 27976-7, 27986, 
27998-9 and 28096-7. 

Very few settling tanks for coal-washing provided, 
27978-80. 

Difficulty in getting owners to provide them, 27981-2, 

Coal-washing effluent is not pollution but discoloura- 
tion, 27982. 

Quality of effluent where settling tanks have been 
provided, 27983-5. 

Pollution from tin plate works lessening, “shar 

Method adopted, 27988. 

It pays, 27989. 

Use of sulphate of iron recovered, 27990. 

Further particulars as to method adopted, 27991-4 
and 28007-12. 

Glamorgan rivers not used for drinking purposes 
after sewage has entered, 27995. 

Sewage, small coal, and tin-plate works the sources 
of pollution in Glamorganshire, 27996. 

Canals in the county greatly polluted, 28000. 

The expression “ streams” in Rivers Pollution Acts 
should be defined to include canals, 28001. 

Deposit of ochre by mine-water, 28002. 

Sanitary inspector has not sufficient power to deal 
with collieries, 28004—6. 

Limestone in the county, 28013. 

Method of using limestone, 28014—5. 

Tinplate manufacturers willing to purify liquids other 
than swilling fluid, 28016-9. 

More swilling done in recent years, 28018. 

The swilling effluent is turned into tidal waters, 
28020. 

Causes an accumulation on the shore, 28021. 

Fish may be effected, oyster beds at wie Se 
are not, 28022-4. 

900 tons sulphuric acid used weekly, 28025-6. 

Waste pickle not always converted into copperas, 
28027. 

Not valuable, 28028-9. 

Must be worked on the spot and has to be pumped 
up, 28030. 

Manufacturers should be required to convert their 
waste pickle into copperas, 28031. 

It would be to their advantage, 28032. 

No authority to visit tinplate works, but manu- 
facturers allow it, 28033-4. 

Whether swilling fluid should be purified should 
depend on circumstances, 28035. 

Effluent from tinplate works sometimes kills fish, 
28036. 

Should be run into rivers in small quantities at a 
time, 28037. 

No tanks used, but swilling fluid is passed over lime- 
stone chippings, 28038. 

Doubtful whether tanks should be provided, 28039. 

No fish in rivers now, 28039-41. 

Effect of swilling liquid on lime, 280424 

Sulphate of lime does not harm rivers much, 28045-6, 

Large number of people employed in coal mining in 
South Wales, 28046. 

Numbers employed in, and in tinplate works, 28047. 

Few collieries have settling tanks but the number 
is Increasing, 28048. 

Operations for saving small coal not largely adopted 
in Glamorganshire, 28049-57. 

Only three bye-products works in the County, 28058- 
9 


Likely to increase in number, 28060. 

Method of getting ammonia from waste liquor, 

28061. 

Polluting matters remaining in residue, 28062. 

No cyanide compounds in residue, 28063. 

Waste liquor has not been analysed, 28064. 

Can enter works by permission, 28065. 

Effluent filtered through sand and lime in one case, 
28066. 

Method of disposal in other cases, 28067-8. 


6225. 


WILLIAMS, DR., anp LEWIS, COLONEL—continued- 


. Not aware whether cyanide compounds are ever 


discharged, 28069. 

Processes have been thoroughly investigated, 28070. 

No facilities for treatment of waste liquors with 
sewage, 28071-2. 

Not desirable that they should be so treated, 28074-5 
and 28078-9. 

Treatment of ordinary sewage in the neighbourhood, 
28076. 

Satisfactory in result, 28077. 

Tanneries and fellmongers’ works in the County few 
in number and small in size, 28080-2. 

Brewing in Glamorganshire, 28083. 

Waste in two cases in the Rhondda passes into sewer’, 
28084. 

Causes no trouble for reasons given, 28085-7. 

Chemists at bye-product works would be the best 
judges.as to remedy for waste liquors from these 
works, 28088. 

Condition of rivers improving as regards sewage and 
tin plate works poliution, but not as regards 
colliery effluents, 28089. 

Periodical inspection of works doing good, 28090. 

Expectation of legislation prevents manufacturers 
from improving effluents, 28093-5. 

Much small coal is in effluent discharged into rivers 
in a certain case, 28098. 

No analysis or samples taken of that effluent, 28099 - 
28100. 

Much deposit before floods, 28101-2. 

Blackness of river banks, 28103-4. 

No advantage in going to court, 28105-6. 

Probable amount of deposit in a certain sample, 
28108-9. 

Great discolouration of rivers from coal washing, 
but only destructive of fish, 28111-3 and 28119, 

All trout killed in the River Taff, 28114. 

Only trout and salmon affected, not coarse fish, 
28115-6. 

No growth in the river, 28117. 

Fish food, effect of deposit, 28118. 

Standard for sulphate of iron can be easily attained, 
28121-3. 

Standard mentioned has been regarded as satis- 
factory, 28124. 

Higher standard could be attained, 28125, 

Doubtful if the standard would be high enough for 
fish life, 28126. 

State of effluents reaching the standard, 28127-8, 

Cost of recovering smal] coal from colliery effluents 
would be recouped by the value of it, 28129-32 
and 28138. 

Initial cost of plant probably prevents colliery owners 
from carrying it out, 28133. 

All colliery effluents in Glamorganshire undergo some 
treatment, 28134—5. 

But a large amount of coal is still in the effluent, 
28136-7. 

Coal-washing water largely used over and over again 
in Yorkshire, 28141. 

To a certain extent also in Glamorganshire, 28142. 

In some cases the result is that there is no effluent, 
28145-6. 

Difficult to get colliery owners to do it, 28146, 

No trouble now from pollution by gas liquors and 
ammoniacal waters in Glamorganshire, 28148-9. . 

Copperas extracted from ammoniacal liquors, 28150-3, 

Acidity of swilling water, 28155. 

Kills fish, 28156. 

In Glamorganshire swilling water is generally dis- 
charged on Saturdays, 28158. 

Intermediate storage tanks for regulating flow would 
be of advantage but no powers under the Rivers 
Pollution Acts to enforce the provision of, 28159. 

Would be inexpensive, 28160. 

Cannot generally get manufacturers to provide them, 
28161—4. 

No power to make manufacturers provide them 
except by taking legal proceedings, 28165-7 

Statement handed in showing that the provisions of 
Sec. 14 of the Local Government Act, 1888, are 
not conducive to the enforcement of the Rivers 
Pollution Acts in ordinary cases of pollution, 
question of cost involved, 28170-1, 
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Suggestion that the law should be altered to provide 
that complaints of pollution should be sent to 
the County Council to take action, the costs 

‘in any litigation to be borne by the District 
Council of the locality, with power of appeal to the 
Local Government Board, 28170. 

Local authorities refuse to use their powers under 
the Rivers Pollution Acts, suggesting that the 
Acts should be altered to make them take action, 
and to give County Councils more power, 
28172-81. 

Members of the authorities are themselves sometimes 
concerned in the river pollutions, 28174. 


‘ Water supply in Glamorganshire is in a bad state 


both as regards quality and quantity, 28181-2. 

Actions at law by the County Council have failed 
for want of power, 28183. 

No Rivers Board in Glamorganshire, 28184. 

And only short rivers, 28185. 

Advantageous to group them into a drainage area, 
28186. 

Additional powers required to prevent tipping of 
refuse into rivers by Local Authorities, colliery 
owners, etc., 28186-91. 

Prosecutions under Sec. II. Rivers Pollution Pre- 
vention Act, 1876 failed, District Councils should 
be made responsible for rivers, at present they 
‘do not take necessary action, 28192. 

Difficulties in instituting prosecutions, 
Council fail to prosecute, 28193-201. 

Particular cases referred to, 28202-3. 

A large number of colliery and tin mine owners on the 
County Council, 28204. 

Area for which a Rivers Board might be constituted, 
28206. 

Drinking of effluent of tin plate works by cows said 
to bring on abortion, 28209-11. 


County 


WILSON, H. MACLEAN, curer INSPECTOR OF THE WEST 


RIDING OF YORKSHIRE RIVERS BOARD (Analysis 
of his Evidence) : 

Rivers Aire and Calder and their tributaries are the 
Yorkshire rivers mainly polluted by trade 
effluents, 27280-1. 

River Don grossly polluted by ochre water, 27281. 

Number of sources of pollution in Yorkshire very 
great, 27282. 

2005 is the net number of premises in his district in 
which trade refuse is produced, 27283. 

941 of these discharge into streams, the remainder 
into sewers, thus lessening pollution’ of streams, 
27286-90. : 

Of the 941 premises there are purification works in 

about 651, not all satisfactory, 27291—4. 

Of the remaining 290 premises in many cases the 
sanitary authorities have resolved to deal with 
the trade effluents and connect the premises with 
sewers, 27295. 

West Riding of Yorkshire Rivers Board prefers that 
trade effluents should be run into sewers but does 
not bring pressure to bear on the point, 27296-8. 

Willingness of Local Authorities to receive trade 
refuse into sewers increasing, 27299-300. 

In Halifax all trade refuse is received into sewers, and 
charge made for, in addition to rates paid, 
27300-2. 

Statistics of different trade premises in the West 
fiding of Yorkshire in whieh trade refuse is 
produced, p. 10. 

Relative importance of different trades in regard to 
excess of pollution of streams, 27304 and 27307. 

Separate works for bleaching, 27305. 

Few places for bleaching wool, 27306. 

Effluent from washing wool the most polluting, but 
small in quantity, 27308. 

Difficult to treat, 27309. 

Grease withdrawn from the wool, 27310. 

By “ seak-tanks ”’ or “‘ sap-pits,’ 27311-5. 

Effluent polluting after withdrawal of grease, 27315, 

Difficult to purify, 27316. 

Treatment of wool effluent, and constituents of, 
27317-20. 

Purification of wool effluent by filtration, 27323-5, 
and 27328--30. 
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Effluent from Bradford Sewage Works, 27325-7. 
Fermentability of effluent from seak tanks, 27331-3- 
Filtration generally ineffective, 27334. 

Filtration possible, but very expensive, 27335-7. 

Experiments unsatisfactory, 27338-41. 

Effluent from piece scouring, less objectionable and 
weaker than that from seak-tanks, 27342-5 and 
27353-4. 

Successful method of treatment of effluent from piece: 
and yarn scouring adopted at Hopton. Mills, 
Mirfield, 27346-51. 

Can be practically dealt with, 27362. 

Difficulty of purifying wool scouring effluent by 
filtration, 27352, 27355-6. 

Should be the subject of study, 27363. 

Experiments in treatment of trade effluents regarded 
as outside the work of the West Riding of York- 
shire Rivers Board, 27357-9. 

Sewage Commission is expected to take this matter 
up, 27357, 27359 and 27360. 

Certain Companies or Associations might be 
approached in connection with experimental 
works, 27361-71. 

Pollution by coal-washing, 27372-5. 

Methods adopted for dealing with effluent, 27376-80, 
27386 and 27387 

Character of resulting effluent, 27381-2. 

Pollution greatly reduced, 27383-5 and 27388. 

Due to action of West Riding of Yorkshire Rivers 
Board, 27384. 

No difficulty in collieries avoiding pollution, 27388. 

Pollution by gas liquor a serious matter, 27389. 

Sources of production of gas liquor, 27390-1. 

Effluents from manufacture of gas discharged into the 
sewers, 27392-4, 

But trouble arises in sewage works, 27394—5. 

Names of districts where trouble has arisen, 27397 
and 27399. 


.Can be avoided by preliminary treatment, 27398. 


Methods adopted on recommendation of Dr. Fowler 
of Manchester, 27399-408. 

At Bradford Sewage works at Frizinghall, 27459--60. 

Advantage of diluting gas liquor with sewage, 27409— 
10. 

Should be investigated by the Sewage Commission, 
27411. 

Certain constitutents are withdrawn from the gas 
liquor before it is an effluent, 27412-6. 

Characteristics of the effluent, 27417-8. 

Objectionable, 27419-20. 

Result unsatisfactory after withdrawal of certain 
constituents, 27422. 

Mr. Theodore Koch’s paper respecting gas-liquor 
effluent, 27424. 

Increase of production of gas liquor by coke ovens in 
collieries, 27426-9. 

Attempts to purify gas liquor, 27430-1. 

Evaporation of gas liquor, 27631-3. 

Method adopted for, 27434. 

Evaporation adopted at Hemsworth Fitzwilliam 
Colliery, 27450. 

Costliness of evaporation, 27436-8. 

Evaporation taints the air, 27439-42. 

No complaint received in respect of evaporating plant, 
27443. 

Different methods proposed for dealing with gas 
liquor, 27444. 

No known method of purifying gas liquor sufficiently 
to enable it to be discharged into a stream, 27444. 

But after partial purification it may be disposed of by 
using it for other purposes, 27444-9, 

As at Wharncliffe Woodmoor Colliery, 27454. 

Disposed of by putting it on a burning spoil bank at. 
the Barrow Colliery, 27455-6. 

Filtration ineffective, 27458. 

Mr. Radcliffe’s process at St. Alban’s Gas Works. 
27461-2. 

A certain class of wool-washing effluent can be 
successfully dealt with by a Yaryan evaporator 
(Method patented by Mr. Walter Leach), 28212. 

But only practicable in a particular case, 28213-4. 

Not practicable for general use, 28215. 

A process for extracting grease from wool in use im 
Verviers, but not in this country, 28217. 
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A benzine process in use at Roubaix tried at Bradford 
Sewage Works for extracting grease from sludge 
but not successful 28218-20, 

Treatment of wool-washing effluent. still a 
difficulty, 28221, 

Chemical refuse from Mond or Duff’s plant a great 
source of pollution, but some manufacturers are 
trying to prevent it, 28223, 

By partially purifying the waste liquids, using it again 
and evaporating some, 28224, 

Waste liquid comes from recovery of ammonia, 28225. 

Process described, 28226. 

Partial purification and use of waste liquids, 28227--9, 

Partial purification and use of waste liquids is the best 
way of dealing with them, 28230-2. 

Method of dealing with referred to in Mr. Koch's 
paper, 28234-6, 

Reference to Dr. Grossmann’s proposal for neutralisa- 
tion of ammonia, 28237-8. 

Colliery liquids used for quenching coke, 28239. 

No harm results, 28240. 

Effect on appearance. and value of coke doubtful, 
28241. 

Statistics of brewing, malting and grain washing 
places in the West Riding of Yorkshire and dis- 
charge of their effluents into streams or sewers, 
28242-5 and 28255-6. 

Volume of brewery effluent sufficiently large in one 
case to affect sewage works 28246. 

Involves enlargement of sewage works and modifica- 
tion of process, 28247. 

Result of experiments on a small scale for dealing 
with brewery refuse, 28248-50. 

Volume of brewery refuse does not generally affect 
treatment in sewage works, 28254. 

Method of biological purification of brewery refuse at 
Messrs. Senior’s brewery at Shepley referred to, 
description of, 28257 and 28264. 

Liquor from malting, dealing with, 28258-9. 

Better results would probably be obtained by use of 
percolating filters after settlement, 28260. 
This method adopted at Messrs. Senior’s brewery, 

28261. 

Advisable for Sewage Commission to inspect, 28262-3. 

What brewery refuse consists of, 28265-8. 

Brewery effluents in some cases successfully dealt 
with by distribution on land, 28269. 

Failure at Rothwell, larger area of land required, 
28270-1. 

Treatment of brewery refuse at Burton-on-Trent, 
28271-2. 

Land for treatment of must be suitable and of large 
area, 28273-5. 

Possible to purify brewery effluents, 28277. 

Suggested use of percolating filters at Rothwell, 
should not cause nuisance, 28278-80. 

Careful chemical treatment required to prevent 
nuisance, 2828]. 

Septic tanks for dealing with brewery refuse or for the 
refuse mixed with sewage useless, case referred 
to, 28282-4, 

Refuse effluent from chemical precipitation highly 
nitrogenous, 28285. 

This effluent should theoretically do good to land, 
but, practically, it is a nuisance, 28286-7. 
Statistics of premises in West Riding of Yorkshire 
where different branches of leather manufacturing 
are carried on: discharge of their -effluents into 

streams or sewers, 28288-90 and 28304-6. 

Admixture of their effluents with sewage if in reason- 
able proportions does not. cause difficulties at 
sewage works, 28291. 

These effluents should go into the sewers, difficult to 
treat by themselves, 28292. 

Sewers not available in all cases, 28293. 

Method of treatment in cases where sewers not avail- 
able, 28294. 

Reference to fellmongers in the Borough of Leeds, 
28295-8. ~ 

Canal companies said to object in some cases to fell- 
mongers’ effluents passing into sewers as they 
would lose the effluent, 28299.-301. 

Does not pay to withdraw matter from fellmongers’ 
effluents, 28302-3. 
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Those effluents pollute streams in the West Riding of 
Yorkshire, 28307. 

Fellmongers’ effluents at present going into streams 
less likely to be run into sewers than those from 
tanneries. Difficult case in Sheffield referred to 
where Corporation refuse to admit a fellmonger’s 
effluent to the sewers, 28308-9. 

The lime in suspension and solution in fellmonger’s 
effluent is the difficulty, 28309-11. 

The lime in suspension could be easily eliminated, 
28312. 

This effluent could probably be successfully treated 
by percolating filters, 28313. 

No instance in West Riding of Yorkshire where it is 
done, 28314. 

Reference to conditions on which this effluent is ad- 
mitted to Leeds sewers, 28315—7. 

Fellmongers’ works in the West Riding of Yorkshire 
not large, and the effluent discharged is com- 
paratively small, 28318-22. 

Capacity of settling tanks for the effluent required 
by Leeds Corporation before its admission into 
sewers, discussion respecting, 28322-8 

No such requirement in other places, 28329-30, 

No consequent difficulty in treatment of sewage 
28331. 

Sewage of large volume compared with this effluent, 
28332. 

Statistics of paper mills in West Riding of Yorkshire, 
and discharge of their effluenis into sewers or 
streams, 28333-4. 

Those works discharging into streams not large, but 
cause great pollution, 28335. 

Treatment and nature of effluent passing into streams 
in certain cases: simple settlement ordinarily 
adopted, 28336. 

Caustic and fibre recovered from paper-mill refuse 
waters, 28337-9. 

Wood-pulp and not esparto grass used in the West 
Riding of Yorkshire, saving effected from re- 
covery of fibre, 28339 and 28342. 

Recovery of the fibre due to action of the West Riding 
of Yorkshire Rivers Board, 28340. 

Cannot be recovered in all works, 28341. 

Beyond this it does not pay to purify the effluent, 
28343. 

The lime used causes great pollution, method adopted, 
28344. 

Methods of washing, etc., adopted with great ad- 
vantage, 28345-9. 

The main object of the West Riding of Yorkshire 
Rivers Board has been to get rid of suspended 
matters in effluents, 28350. 

With the exception of certain organic impurities the 
principal impurity in the effluents is matter in 
suspension, 28351-3. 

If there is solid matter in the effluent putrefaction 
takes place, but not otherwise, 28354, 

Paper mills in the West Riding of Yorkshire relatively 
small, press paper made, but no heavy brown 
paper, 28355-6. 

Very little serious pollution from iron effluents in the 
county, 28358. 

Ferrous-sulphate neutralized in the county by adding 
lime, not by evaporation, 28359-60 

In many cases the works are connected with the 
sewers, 28363. 

Very large effluents from dye works, 28364. 

Much suspended matter in them, 28365. 

In most cases dye:s purify effluents except where 
works are connected with sewers, 28366. 

In urban districts the works are generally connected 
with the sewers, in many cases purification of 
waste is profitable, Waite’s apparatus referred 
to, description of discharges in works, 28367. 

Recovery and purification of water for further use 
profitable in towns, 28368 and 28370. 

Waite’s, Mackey’s, and Bell’s purifying apparatus 
take up but little room in works, 28369. 

Precipitation with alumino ferric or alumina is the 
purification process, 28371. 


Description of Waite’s purifying apparatus, 28372-9, 
Very effective in its results, 28380-1, 
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The discharge from the apparatus can be used again 
in the works, 28382-3. 

Colours of effluent and dye waters, 28384-5. 

Logwood aniline and burl dyeing in works, 28386-7. 

Colouring matter removed from discharge by pre- 
cipitation, 28388—90. 

Cost of purifying apparatus and volume of waste 
dealt with, 28391-3. 

Characteristics and treatment of indigo dye works 
waste effluents, 28394. 

Objectionable discharge from dye vats can be dealt 
with, 28396. 

Recovery of matter from various trade effluents of 
advantage to the manufacturers, instances re- 
ferred to, 28397-8. 

Action of the West Riding of Yorkshire Rivers Board 
has resulted in the purification of streams in the 
case of trade effluents, 28399 and 28468. 

But the pollution of rivers by discharge of sewage 
mixed with trade effluents by Local Authorities 
has not been effectively dealt with yet, 28401-3. 

And in some cases pollution by gas liquor and collieries 
is worse, case of serious pollution by a colliery 
referred to, 28403-5. 

Legislation required to prevent the establishment of 
polluting works on certain streams, and in the 
case of other streams to require a prospective 
manufacturer to show that he will adopt the best 
means for preventing pollution, 28405. 

Rivers Board or Sanitary Authority should, as in 
Germany, have the power of preventing the 
establishment of a source of pollution subject to 
appeal to a Central Authority, the power would 
be rarely exercised, 28408-10. 

At present works with grossly polluting effluents can 
be established and at least a year and, possibly, 
many years must pass before effective action can 
be taken to stop the pollution, 28411-3. 


{Discussion as to the difficulties which would arise 


when a manufacturer proposed to establish an 
entirely novel process: the serious responsibilities 
of a Rivers Board or Central Authority in possibly 
having to approve purification works of unknown 
efficiency: objections to legislation in the matter 
pointed out), 28414~-31. 

In the case of the possible establishment of works 
producing coloured effluent on the head waters 
of a drinking-water stream, power should be 
vested in some authority to forbid the establish- 
ment or to make a high standard for the effluent, 
28432-7. 


(Rotherham case and powers of proposed Central 


Board referred to in discussion), 28438-48. 

All the members of the West Riding of Yorkshire 
Rivers Board, though many are manufacturers 
themselves, are zealous in taking action to 
prevent pollution of rivers, 28449-51. 


-Reference to different Reports of the Yorkshire 


Fishery Board and other evidence showing the 
great improvement of the state of the rivers in 
the West Riding of Yorkshire : Statements showing 
the material dredged from the Aire and Calder 
navigation between Wakefield and Castleford and 
between Leeds and Castleford during years 
1891 to 1893 and 1906 to 1908: state of river 
recently much improved by the Corporation of 
Leeds, treatment of their sewage, prospective 
further improvement, 28452-6. 

Bradford sewage, 28457-61. 

Condition of the River Aire much improved by the 
treatment of, 28462-4. 

But further improvement is required, 28465. » 

After treatment is complete the floods of one winter 
would probably cleanse the bed of the river, 
28466. 

Quality of material (mostly sand) dredged from rivers, 
28466-7. 

Uf the sewage and trade refuse of the large boroughs 
were withdrawn from the rivers they would 
return to their natural state of purity, particu- 
larly the Aire, 28468. 

Some years will elapse before purification works of 
the boroughs are complete, Bradford, Leeds, 
Halifax and Huddersfield are carrying out works, 
28469. 
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West Riding of Yorkshire Rivers Board have taken 
proceedings against Leeds and Huddersfield, 
28470-2. 

Enormous improvement of thé rivers in the West 
Riding of Yorkshire probable in a few years, 
all sewage and the worst trade effluents will be 
removed from them, 28473-5. 

Effluents in connection with which the Sewage Com- 
mission should commence their practical investi- 
gation, 28476-81. 

(Discussion as to best places for the Sewage Com- 
mission to visit, etc., in their practical investiga- 
tions, 28482-6.) 

Improvement in rivers brought about by removal of 
suspended matter in effluents and purification 
of sewage, 28487 and 28492-3. 

The acid effluent from wool washing has not produced 
much effect in streams for reasons given, 28488-9. 

Importance of removing dissolved matter in effluents 
not generally so important as the removal of 
sewage, 28491. 

Small stream referred to where itor are several 
woollen works and where by the treatment of 
the effluents there is little pollution, 28494-5. 

The fixing of standards is not practicable in the West 
Riding of Yorkshire, the “* reasonable and practi- 
cable’ limit clause is preferable, 28496. 


WILSON, DR. JOHN T., MEDICAL OFFICER OF HEALTH 


FOR THE COUNTY OF LANARK (Analysis of his 
Evidence) : 


Areas of County of Lanark and City of Glasgow for 
Rivers Pollution Acts purposes, 27516-8. 

Not advisable to make any change in the authorities 
of these areas for those purposes by setting up 
Joint Board, Wilson and Munro, 27520 and 27591. 

Purification of the Clyde at Glasgow and of the upper 
reaches of the Clyde, 27521-5. 

Effluent from lead mining: Sewage Commission 
should consider whether any standard of pollu- 
tion should be fixed, and, if so, what standard, 
27529. 

Silicious material in the effluent, 27530. 

Would not cause silting up of stream, 27532. 

Settles to a certain extent in tanks, 27533. 

Effluent containing non-putrefactive matter in sus- 
pension objectionable, but not made the subject 
of law proceedings except where resulting from 
roasting of ore, 27534. 

Galena is extracted from lead mine effluent, 27535-7. 

Effluent from coal-washing, easy to reduce amount 
of, 27538. 

Regulations should be made by Central . Authority 
respecting coal-washing before works are actually 
started, 27538. 

Profitable to save washings from the coal, 27539. 

Ammonia works, 27540. 

Effluent from, difficult to deal with, 27541. 

Phenols in this effluent cannot be utilized, 27542. 

Disposal of the effluent in different works, 27543 and 
27544, 

Phenols are the polluting substances in the effluent 
and not cyanides, 27545 and 27546. 

Inimical to bacterial life, and may, if discharged into 
sewers, disorganise the septic tank and filters 
of sewage plant of a small town, 27547, 27549 
and 27551. 

No method yet devised that will render it innocuous 
to germ life, 27548. 

To deal with in sewers there must be a large amount 
of sewage, 27549. 

A fit subject for investigation, 27549-50. 

Where investigation might be carried out, 27553-4. 

Colouring matter in effluent the chief trouble in 
connection with paper making, 27555. 

Greater part removed by chemical precipitation, 
27556. 

Better method desirable, 27557. 

No practical difference resulting from the treatment 
adopted in making rag and esparto papers, and 
that in making brown papers, 27558. 

Lime used in making brown papers does not reach 
the sewers, 27559. 

Methods of eliminating and disposing of lime from 
the effluent, 27560-1. 
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Effluent from calico printing deeply coloured, 27562. 


Turkey red and other colours cannot be recovered, as: 


in paper making, by calico printers, 27563-4. 


May be precipitated by sulphate of alumina, 27565-6, | 


Whether effluent from calico printing would silt up 
sewers is a point for investigation, 27566. 

The effluent is very flocculent, 27567. 

The effluent can be treated in the Glasgow sewage 
works, 27568. 

Glasgow Corporation make conditions with regard to 
admission of trade effluents, 27569. 

A Central Board should determine whether a company 
should be required to provide settling ponds for 
effluent, 27570-1. 

Satisfactory results can be obtained with the usual 
sewage treatment as regards dyeing, bleaching 
and finishing, 27572. 

No trouble anticipated from chemical works 27573. 

Distillery refuse can be disposed of, 27574 and 27578. 

It is a question whether differences in mine water 
may not affect any standard for the effluent 
from coal dross washing, 27579. 

Would be under control if the law comprehended 
mine drainage, 27580. 

Particular works which should be visited and ex- 
amined, 27581-5. 

Noxious liquids may be run into disused mines where 
no natural drainage outlet exists, 27586. 

Particular printing and dyeing, bleaching and chemi- 
cal works which should be visited, 27587. 

Pollution of the Clyde above Glasgow considerably 
reduced, Glasgow sewage the principal cause of 
the pollution of the river, 27588. 

Adjustable standards should be laid down for par- 
ticular districts and particular works, 27589-90. 

No difficulties have arisen by reason of regulations 
varying in different places, 27592-4. 

County Council have practically all the powers of a 
Rivers Board, 27595, 27601 and 27611-12. 

Explanation of the position and powers of different 
authorities in Scottish counties under existing 
law, 27602. 

The Cart River, 27603-6. 

Several Scottish County Councils taking up the 
question of pollution of rivers, 27607. 

Power of Secretary for Scotland to compel Local 
Authorities to enforce Rivers Pollution Acts if 
complaint is made, 27608-10 and 27670. 

Where water sheds extend into different counties a 
Joint Board would be advisable, 27613. 

Difficulties attending the enforcement of a standard 
for an effluent, 27614. 

County Council have no power to prevent the deposi- 
tion of certain solid matters from effluents in 
rivers, 27615-7. 

The law should fix a standard for the efHuent, 27617- 
9. 

What constitutes a noxious polluting liquid should 
be decided after investigation, 27617. 

Matter in lead mining effluent can be prevented 
from passing into rivers by inexpensive settling 
tanks, 27620. 

General character of residual effluent from gas liquors 
from different plants the same, 27621. 

All objectionable, 27622. 

This class of effluent is the most important in Lanark- 
shire to deal with, 27623. 

Purification of should be a subject for the study of 
the Sewage Commission, 27624. 

Coloured effluents the next most important in Lanark- 

' shire, 27625. 
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Does not think they affect fish, 27626. 

Nor cattle to any great extent, 27627. 

They depreciate property, 27628. 

Experiments carried out in Lanarkshire for removing 
the discolouration, 27629. 

Difficulty in proving what is a noxious polluting 
liquid in prosecutions at law for prevention of 
discolouration, 27630 and 27638. 

The law should be amended so as to determine what is 
a noxious polluting liquid, 27631. 

Another word for ‘‘ noxious” should be substituted 
in the enactments to meet the case of Gaprepia- 
tion of property, 27632-3. 

Reference of certain questions to a Central Board 
probably useful, 27633. 

No laboratory experiments for determining what are 
noxious liquids have been carried out by the 
Lanarkshire County Council, 27634. 

Methods of reducing colouring matter in effluents 
referred to, 27636-7. 

No other methods tried, 27650-1. 

Riparian owners in a stronger position than Local 
Authorities in dealing with pollution of rivers, 
27639. 

Great change would be effected in Lanarkshire if 
there were no litigation at common law in regard 
to pollution, 27639. 

Does not suggest standards for trade effluents in 
Lanarkshire otherwise than in relation to sus- 
pended matter and discolouration, 27640. 

A universal standard for Lanarkshire is required in 
regard to suspended matter in effluents for each 
industry, but different standards are required 
in regard to discolouration and poisonous matter, 

7643-6, 27652 and 27657-60. 

The standard for suspended matter would be deter- 
mined by that required for coal-dross washings 
or for lead washings, 27643 and 27647. 

Sufficient room in works in Lanarkshire for prov ision 
of settling tanks, etc., for purifying effluents from 
coal and lead mine washings, 27648-9. 

Different standards of pollution for different reaches 
of the Clyde unnecessary, 27653. 

Difficulty in securing a very high standard in regard 
to matter in suspension in effluents, 27654. 

Difficulty in securing a very high standard for matter 
in suspension in effluents, 27654. 

What standard would be sufficient, 27655. 

No woollen works in Lanarkshire, 27656. 

Calico and bleach works: there should be a universaf 
standard of pollution for the Clyde for each par- 
ticular industry in regard to matters in suspensior 
in effluents 27657—60. 

Manufacturers co-operate with Lanarkshire County 
Council, 27662. 

Reference to trade representatives who might oppose- 
his evidence, 27663. 

No trouble with distillery refuse, 27665. 

If a longer term were allowed for repayment of loans 
for sewage purification works in Scotland there- 
would be more readiness to provide them, 27666, 

Suggesting that the Sewage Commission might con- 
sider whether the period for the repayment of 
such loans should not be extended, 27669. 

Loans for sewerage and sewage purification works: 
periods for: position and powers of authorities 
in relation to, different in England and Scotland : 
discussion respecting, 27666-73. 


WOOLLEN TRADE EFFLUENTS, see under: Trade 


Effluents. 
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ROYAL COMMISSION ON SEWAGE DISPOSAL. 





GENERAL REPORT BY THE OFFICERS OF THE COMMISSION UPON Mr. W. J. DIBDIN’S 


SLATE BED PROCESS. 


In view of the fact that a number of Local Authorities 
had adopted Mr. Dibdin’s slate beds as a preliminary pro- 
cess in the disposal of their sewage, the Commission decided, 
at the request of the Local Government Board, to make 
some inquiry into the merits of this process. 

On December 18th, 1908, Mr. Dibdin submitted a list of 
places at which slate beds had been installed. Three in- 
stallations, namely, those at Devizes, East Dereham and 
Machynlleth, were selected from this list as being the most 
suitable for observation. 

The working of the slate beds at each of these three places 
was kept under observation for rather more than a year. 

Occasional visits of inspection were made throughout 
this period, records of daily fillings were kept, and, at the 

-beginning and the end of the observations, the capacities 
of typical beds were measured. 

Average samples of sewage and of slate bed effluent were 
also taken, both at the beginning and at the end of the 
observations. 

In their Fi'th Report, p. 67, the Commission made the 
following statement with regard to slate beds :-— 

* As the result of our inspection of the beds at Devizes, 
we came to the tentative conclusion that primary beds 
containing large slabs of slate must be regarded more 
as preliminary settling or septic tanks than as contact 
beds.” 

As regards the effluent which results from the treatment 
of sewage in slate beds, this conclusion has been borne out 
by the observations which have since been made. 

The effluent from a slate bed is, for practical purposes, in- 
distinguishable from a tank effluent. It contains about 
the same amount of suspended matter, and requires sub- 
sequent treatment similar to that which would be necessary 
for a tank effluent from the same sewage. 

The calculated “strengths’’* of the various liquors at the 
three places, taken from the whole of the analyses, are :— 








| Crude | Settled | Slate Bed 

| Sewage. | Sewage. | Effluent. 

| 
Devizes - - . | 175 — 130 
East Dereham - Meg 4. — 95 
Machynlleth - -— 59 OZ | 46 











The slate bed effluent at Devizes, therefore, is a very 
strong liquor, that from East Dereham a strong one, and 
that from Machynlleth a somewhat weak one. 


The following table shews the percentage reduction of 
suspended matter effected by the treatment of sewage in 
slate beds at the three places. Below it is given another 
table showing the settlement obtained in ordinary settling 
and septic tanks. 


Suate BeEps. 














Suspended Solids. Parts per 100,000. 
Percentage 
Effluent ; Reduction 
Crude | Settled | from due to 
Place. Sewage. |Sewage.| Slate | treatment 
Beds. in Slate 
7 F Beds, 
Devizes, 10 sets of 
average samples} 42-8 — 14-2 66-6 
Dereham, 11 sets 
of average sam- 
ples - - -| 179 — 9-4 47-5 
Machynlleth, 10 
sets of average 
samples. - -| 11-4 8-4 6-1 Q7-4T 














A Fifth Report of the Commission, App. IV., p. 1, 
€ . 
+ Calculated on the settled sewage. 


1911. 


The following figures are taken from the Fifth Report, 
pp. 122-125 :— 


Continuous FLow SETTLEMENT. * 
































Suspended Solids. Parts per 100,000. 
Rate of Flow Percen- 
in Tanks tage re- 
“| Crude |(expressed as | Settled | duction 
Place. Sewage. |time taken to | Sewage. | in sus- 
fill Tanks in pended 
dry weather). Matter. 
Hours. 
Clifton - - | 49-1 5:3 24-2 51 
Halton - Wn We 15-5 10-7 40° 
Leeds. - - | 58-1 + 12-8 78 
Leeds - - | 58-1 8 dis] 80 
Sheffield - | 50-2 8 10-7 a9 
Oldham - - | 51:2 12 15-8 69 
Septic TANK TREATMENT. 
Suspended Solids. Parts per 100,000. 
Rate of Flow Percen- 
in Tanks tage re- 
Crude (expressed as Septic | duction 
Place, Sewage. |time taken to | Tank | in sus- 
fill Tanks in | Liquor. | pended 
dry weather). Matter. 
Hours. 
Accrington - | 43:3 42 19-4 . 55 
Andover - | 16°5 19-3 11-1 33 
Birmingham - | 48-4 10-1 19°5 60 
Exeter (St. 
Leonards) | 26-1 17:8 8-4 68 
Exeter (Main 
Works) - | 37:2 11-5 1245 66 
Guildford - | 42-1 36-7 15-9 62 
Hartley 
Wintney - | 20-1 31:7 15-1 25 
Huddersfield 40-0 24 131 67 
Ilford - = | pag 24 10-8 60 ¢ 
(experimental) 
Knowle -| 19-4 15-2 8-4 57 
63-0 25°7 59 
viii Pee a lang tae 
Manchester - | 35-0 15 10°8 €9 
Rochdale - | 36-7 30 5:3 86 
Slaithwaite - | 10-7 13-6 Tel 34 
York 4 i |p 26 5:3 75 











It is clear, therefore, that the practical rules which apply 
to the subsequent treatment of settled sewage and 
septic tank liquor apply also to the treatment of the 
effluent from slate beds. 

The observations at Devizes and Dereham show that 
single contact of the slate bed effluents from strong and 
average sewages cannot be relied upon to produce a satis- 
factory effluent. The single contact beds yielded at both 
these places opalescent and strong smelling liquids. 

At Machynlleth, a good non-putrescible effluent was 
being obtained by the treatment of a weaker slate bed 
effluent on percolating filters, at a rate of about 40 
gallons per cube yard per 24 hours in dry weather. 


Loss oF Capacity IN SLATE BEDs., 


The capacity of a new slate bed is about 85 to 90 per 
cent. of the capacity of the empty tank. 

From the measurements of the capacity of the slate beds 
at the three places under observation, it is clear that the 
greater part of this capacity can be maintained permanently, 





* We are unable to give any comparative data with regard 
to quiescent settlement of sewage. 
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if the sludge which collects in the beds is habitually allowed 
to come away after the beds have been run off. 

At Devizes, after having received for five years an 
average of 0-9 filling per day of sewage containing about 
43 parts of suspended matter per 100,000, the slate beds 
retained 75 per cent. of their original empty tank capacity. 
During the period of observation, 7.e., in the fourth and 
fifth years of their life, the capacities of the two beds 
gauged remained practically constant. Here the valves 
of the beds had been opened every morning to let out 
the accumulated sludge. 

It has been calculated that the average rate of loss of 
capacity in the Devizes slate beds during the first five 
years of their life was only about 100 gallons per million 
gallons of sewage treated. 

At Machynlleth, after having received for two years an 
average of about 3 fillings per day of settled sewage con- 
taining from 8 to 9 parts of suspended matter per 100,000, 
the beds retained 79 per cent. of their original empty tank 
capacity. Here the valves of the beds had been left 
wide open after each filling. 

The average rate of loss of capacity at Machynlleth has 
been estimated at about 48 gallons per million gallons of 
sewage treated. As already stated, however, the sewage 
is partially settled before being sent into the slate beds. 

At Dereham, where, in order to prevent clogging of the 
contact beds, the sludge has been purposely retained in the 
slate beds, there was a serious loss of capacity. 

After receiving 1-1 fillings per day of sewage, containing 
about 18 parts of suspended matter per 100,000, for rather 
less than 18 months, these beds retained only about 44 
cent. of their original empty tank capacity. 

In this case the average rate of loss of capacity was 
1,126 gallons per million gallons of sewage treated. 

Despite the attempt to retain the sludge in the slate 
beds at Dereham, the contact beds receiving the slate bed 
effluent also suffered serious loss of capacity. 

It has been suggested that slate beds may be flushed 
out when they become clogged. We know of no place at 
which this has been done and cannot, therefore, express 
any opinion as to its practicability. 

In our opinion, however, even allowing for the possi- 
bility of washing the beds, it is desirable that provision 
should be made for the partial discharge and disposal of 
sludge at frequent intervals. 

The neglect of some such provision would tend to induce 
clogging in the filter beds used subsequently, while, if the 
slate bed effluent were dealt with on land, nuisance would 
probably arise in the feed channels. 

For the same reasons it would in all cases be advisable 
to provide some form of tank or settling chamber—not 
necessarily of Jarge capacity—for the deposition of sus- 
pended solids carried forward in the slate bed effluent. 


SLUDGE DIGESTION. 


It may be taken broadly that between 40 and 60 per 
cent. of the suspended matter of an average sewage is 
mineral. 

Of the remainder, a considerable proportion consists of 
cellulose and other matter which is known to decompose 
under biological action only very slowly at ordinary 
temperatures. 

It is clear, therefore, that the maximum digestion of 
sewage suspended matter which could be anticipated from 
any biological process would be considerably less than 
50 per cent., even under the most favourable circumstances. 

Owing to the difficulty of making accurate measurements 
of sludge at the works under observation, it is impossible 
to give any precise estimate of the digestion of sludge 
which takes place in slate beds. 

From the data which have been obtained with regard to 
Devizes, however, the digestion, or, more correctly, the 
diminution in solids, which takes place in the slate beds 
there would appear to be very small. The actual figure 
obtained was only 1 per cent. of the total suspended 
solids. 


StupGE PRopucTION AND DISPOSAL. 


Although it is possible to work slate beds in such a 
manner as to postpone for a considerable time the neces- 
sity for dealing with any sludge, it appears to us that 
the practice is not likely to prove economical, 
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It will be seen that, at Dereham, where this method 
was adopted, not only the slate beds themselves, but also 
the contact beds used in conjunction with them became 
seriously clogged. 


At Devizes, where the beds are drained out once a day, 
there were produced about 6-2 tons of sludge per day, or 
2,260 tons per annum, containing approximately 95 per 
cent. of water. 

This represents about 1-55 tons of dry solid matter, or 
15-5 tons of sludge containing 90 per cent. of water, per 
million gallons of sewage. It must further be noted that, 
at Devizes, storm sewage is passed through detritus tanks 
before being sent into the slate beds, and also that special 
slate beds are set aside for the treatment of some of the 
sewage which arrives in storm times. 


Comparing this sludge production with that of septic 
tanks, we may note that at Manchester (Davyhulme), 
where the whole of the sewage is passed through detritus 
tanks, and where special sedimentation tanks are used for 
storm sewage, the production of sludge from the septic 
tanks was 12-3 tons per million gallons, containing on the 
average 87-5 per cent. of water, or 15-37 tons containing 
90 per cent. of water. These figures relate to the year 
ending March, 1910. 

At Machynlleth, the weak sewage is partially settled 
before it is sent into the slate beds, and only slight further 
deposition takes place in the latter. 

In this case the production of slate bed sludge per million 
gallons was about 1-7 tons, containing 90 per cent. of water, 

Provided that the sewage is not allowed to remain too 
long in the slate beds, the slate bed sludge differs from 
ordinary sewage or septic tank sludge in that it possesses 
only a slight odour, resembling that of sea-weed, and that 
it is full of minute forms of animal life. When examined 
under the microscope, the number of actively motile vibrios 
is a striking feature. Numbers of small worms are also to 
be found in the sludge as it lies on the slates. 

Mr. Dunkerly, of the Lister Institute, has been kind 
enough to examine two samples of the Devizes sludge 
for the Commission, and a copy of his report is appended. 


A paper by Mr. Dibdin on the slate bed sludges at 
Devizes and High Wycombe is to be found in The Analyst 
for 1907, p. 108. This paper embodies certain investiga- 
tions on the subject by Dr. G. J. Fowler and others, which 
go to show that the organic matter of the sludge (apart 
from the worms and other small animals present) is in 
active process of inoffensive decomposition, as it lies on the 
slates. 

If the sludge after removal is allowed to remain wet, it 
putrefies and gives rise to an offensive smell, but there 
is little doubt that when drained quickly in a shallow layer, 
it can be dealt with almost without nuisance. It is to be 
clearly understood, however, that if this satisfactory 
result is to be attained, a sufficient number of thoroughly 
good draining beds or lagoons must be provided for the 
reception of the sludge; when drained, it can be dealt 
with at leisure. 

A considerable volume of very foul liquor must necessarily 
drain away from these sludge lagoons. This should be 
collected and sent back for re-treatment. 


SMELL FROM SLATE BeEps. 


The smell which arises from sewage works where slate 
beds are installed may be taken as similar in kind and 
intensity to that which occurs where crude sewage is treated 
in contact beds. Once the sewage is in either type of 
bed, there is practically no smell, but during the filling 
of the beds solid sewage matter collects on the surface of 
the material, whether slate or clinker, etc., and necessarily 
gives rise to local nuisance. These deposited solids can, 
however, be swept into the slate bed as it fills up. 

As regards the slate bed effluent itself, it may be said 
that this is more liable to give rise to nuisance, when 
distributed, than precipitation liquor, but less liable than 
septic tank liquor. 

Compared with other preliminary processes of sewage 
purification, slate beds will probably be found to be expen- 
sive as regards capital outlay; but, on account of the 
sludge being comparatively odourless, we think that the 
claims of the process deserve consideration in cases 
where the reduction of smell at a sewage installation is of 
primary importance. 
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We consider it undesirable to treat settled sewage in slate 
beds, since this defeats one of the main objects of the pro- 
cess. At Machynlleth, in our opinion, the slate beds might 
havelbeen dispensed with, without deleterious effect upon 
the general results of the sewage treatment there. ~ 


CONSTRUCTION. 


As in the case of quiescent flow tanks, the use of slate 
beds involves considerable loss of head. 


October, 1911. 


In order to prevent septic conditions arising in slate beds, 
through too prolonged a stay of the liquor in them, it 
would ba necessary to divide the slate bed area into a 
number of units—probably not less than six or eight. 
This would mean increased capital expenditure. 

The drawing off of slate bed liquor must be done as 
gently and equably as possible, so as to avoid unnecessary 
disturbance of the sludge. In some cases 1t might be of 
distinct advantage to provide separate valves for drawing 
off the sludge from the slate bed floors, in addition’ to the 
outlets employed for the slate bed liquor proper. 


GEORGE McGOWAN. 
A. C. HOUSTON. 
G. B. KERSHAW. 
COLIN C. FRYE. 





Report BY Mr. DUNKERLY ON 


Two samples of material were examined, one of which 
(A) was liquid sludge run out from the slate beds, and the 
other (B) was the deposit found on the slates, 


Sample A was swarming with a colourless biflagellate, 
Polytoma uvella, which is often found in decaying infusions. 
The organisms were evidently in quite congenial surround- 
ings, as dividing forms were numerous, division taking 
place within the original cell membrane. 

Although Polyioma is described as being saprophytic 
in its method of nutrition, stained specimens in preparations 
made from the sample seemed to contain Spirilla, although 
it cannot be said from present observations that Polytoma 
actually ingests the bacteria. 

One or two polymastigote forms were seen, resembling 
Trichomastix, with three short and one long flagella. These 
were probably derived from an animal in which they are 
parasites. Very few Nematodes were present in this 
sample, but their eggs were occasionally met with. 

Large very active Spirilla forms of bacteria were 
numerous. 

After 24 hours the Flagellates and Spirilla were still more 
numerous; and, after the sample had been left covered 


Lister Institute 


Chelsea, S.W. 
July, 1911. 


DEvIzES SLATE BED SLUDGE. 


for some days, Nematode worms (see below, sample B.) 
were numerous, having hatched out apparently from the 
eggs previously seen, but by this time a common Infusorian, 
Cyclidium glaucum, was also present, probably indicating 
contamination. 


Sample B.—Small mature forms of Anguillulid Nematode 
worms were very numerous; these I have not identified 
at present, but similar forms are frequently found in decay- 
ing organic material in the soil. One or two living Diatoms 
were found, also Huglena viridis, a Flagellate constantly 
found in the drainings from stable manure, as well as in 
ditches, etc. Polytoma uvella was present, but not in large 
numbers; small saprophytic Flagellates, Bodo sp., were 
numerous. 


In stained preparations made from sample B, Spirochaetes 
appeared to be numerous, chiefly small forms resembling 
Sp. dentium; but one or two elongate forms resembling 
Sp. pallida of syphilis were seen, though these are rather 
uncertain. After some days Cyclidium glaucum appeared 
in this, asin sample A. In both samples A and B, sulphur 
bacteria were present, but not particularly plentiful. 


J. S. DUNKERLY. 
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COMMISSION ON SEWAGE DISPOSAL. 


REPORT TO THE COMMISSION ON THE WORKING OF Mr. DIBDIN’S SLATE BED PROCESS, BY 


Mr. A. C. CARTER, F.1.C. AND Mr. A. F, GIRVAN, B.Sc. 


Iytropuctory Norr, 
The object of the observations was to ascertain :— 

(1) The degree of settlement effected by the slate 
beds. 

(2) The amount of sludge produced. 

(3) The extent to which sludge was digested in the 
beds. 

(4) The loss of capacity of the slate beds! 
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(5) The effect which the eMluent from the slate 
beds had on the contact beds or percolating filters on 
which it was subsequently treated. 

(6) Whether there was nuisance from smell. 

The observations were carried out at Devizes, East 
Dereham, and Machynlleth, these places having been 
selected by the Commission, after consultation with Mr. 
Dibdin, as being the most suitable. 




















. Date at which Average dr 
Place. Population. Bes Hentng observations Nature of sewage. eouihes dow 
stallation. 
were bezun. per 24 hours. 
Devizes - - - 6,500 September, 1905 April, 1909 Very strong, containing 200,000 
| refuse from a brewery, 
a bacon factory and a 
. large dairy. 
Dereham - - 5,500 | March, 1909 July, 1909 Of medium strength, 50,000 
; ‘ | with refuse from a 
| brewery. 
Machynlleth = - - 2,000 September, 1908 September, 1909 | Wholly domestic, except 41,000 
| / for a very small ginger 
| beer factory, and 
rather weak. 


| 





At each place records of the number of fillings of the 
slate beds were kept. 

At Devizes and Machynlleth the sludge which had 
settled at the bottom of the beds was collected, sampled 
and measured. 

At Dereham all solid matter stays either in the slate 
beds or the contact beds. 


Method of Treatment. 

At Devizes the crude unscreened sewage is run direct 
on to the slate beds, except in time of storm, when it is 
settled in the first instance; at Dereham it passes first 
through,a very small grit chamber; at Machynlleth it is 
settled. 

Subsequent Treatment of the Effluent from the Slate Beds. 

At Devizes the subsequent purification is effected by 
very fine contact beds, at Dereham by fine contact beds 
or percolating filters, and at Machynlleth by percolating 
filters. 

Description of the Slate Beds. 

The beds are constructed of superimposed layers of 
slates (each slate about 1 foot to 3 feet, by about 4 inch 
thick), separated by small pieces of block slate, 2 to 25 
inches in thickness. 





The slate is built up to an average height of 3 feet, and 
the beds are usually filled with sewage liquor to a depth 
just short of this. 


Besides some shorter visits, others extending over several 
days were paid to :— 

Devizes in September, 1909, and September, 1910. 

Dereham in July, 1909, and September, 1910. 

Machynlleth in September, 1909, and September, 
1910. 

During these visits average samples of corresponding 
crude sewage* and slate bed efluent were taken over 
periods of seven days on the first, and three days on the 
second visit, in the following manner :— 

Three samples of the liquid as going on to each of the 
beds, and three corresponding samples of the effluent were 
taken every day. 

The first sample of sewage was taken when each bed 
was about one-sixth full, the second when it was half full, 
and the third when it was about five-sixths full. 

At the end of the day the separate samples of sewage 
thus obtained were mixed, in equal quantities, and the 
mixture was taken for analysis, and the same was done 
in the case of the slate bed effluent. 


DEVIZES. 


The Devizes sewage works are situated about one mile 
from the centre of the town. The sewerage of the town 
is on the partially separate system. The average daily 
dry weather flow of sewage is about 200,000 gallons. As 
will be seen later, the sewage is a very strong one, a reason 
for this being that it contains the waste liquors from a 
large brewery, a bacon factory and a large dairy. 

The installation consists of two detritus tanks, eight 
slate beds, and ten contact beds. The dimensions of the 
tanks and beds are as follows :— 

1 detritus tank, 46’ 6” x 22’ 6” x 3’ 6” deep. 

1 detritus tank, 46’ 6” x 30’ x 3’ 6” deep. 

1 slate bed, 44’ x 70’ x 4’ deept for dealing with 

1 slate bed, 46’ x 70’ x 4’ deep | te dry weather 

4 slate beds, each 45’ x 68’ x 4’ deep) flow. 

2 slate beds, each 80’ x 68’ x 4’ deep, for dealing with 
the storm water. 

The ten contact beds are all of similar dimensions, viz., 
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45’ x 68’. They are filled to a depth of 4 feet with coke 
breeze, which is graded as follows :— 

Top, 3’ 3” — }” to }” diameter. 

Bottom, 9” — 2” to 3” diameter. 


Method of Working the Slate Beds. 


The whole flow of crude unscreened sewage is sent into 
each slate bed in turn. During dry weather each bed takes 
about 3 hours to fill in the day-time and from 6 to 8 hours 
at night. If the sewage is very strong, it is allowed to rest 
in the bed for a further period of 2 hours, and the liquor is 
then run off to be treated in the contact beds. If it is weak, 
with little matter in suspension, it is run off almost at once. 

When the outlet valve is first opened, in emptying the 
beds, a considerable amount of black suspended matter 


 * At Machynlleth average samples of the settled sewage 
were also taken. 
+ These figures refer to the dimensions of the empty tanks. 
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comes away with the liquid. Thus, an average of 10 
samples, taken every minute for the first ten minutes after 
a bed was opened, gave 30-4 parts per 100,000 of solids in 
suspension. 

This suspended matter causes considerable trouble by 
clogging the surface of the very fine material of the contact 
beds. Larger pieces of suspended matter (paper, etc.) were 
also to be observed on the surface of these beds. 

Each of the smaller slate beds (which were the only 
ones in use during the periods of sample taking) usually 
requires about 3} hours to empty. If the liquor is run off 
at a faster rate, a considerable amount of suspended 
matter comes away with it all the time. 

From a constructional point of view this would be a 
matter of considerable importance in a large installation. 
It would probably be found advisable to use a larger num- 
ber of small beds in preference to a smaller number of large 
ones, 


When a bed becomes nearly empty, a close watch has to 
be kept on the issuing liquid, or the sludge which has 
collected on the bottom of the bed will run out in quantity. 
At this stage the valve is nearly shut, which allows the bed 
to drain without the sludge escaping. 


In times of storm the sewage is passed through one of the 
detritus tanks before running on to the slate beds. 


Sewage and Slate Bed Effluent. 


The following figures of analysis were obtained for the 
average sets of samples* drawn in April, 1909 and 
September, 1910 :— 





* These samples of slate bed effluent examined did not con- 
tain any of the suspended matter which comes away when 
the valve of a bed is first opened. 
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Settlement effected by Slate Beds. 


The figures in the foregoing table show that the slate 
beds effected a reduction of about 66 per cent. in the sus- 
pended matter of the crude sewage. 


Accumulation of Sludge. 


In the course of 24 hours, about 1 to 2 inches of black 
sludge collect at the bottom ofa slate bed. Every morning 
the outlet valves of those beds which have been draining 
overnight are opened, and the sludge is run on to a tri- 
angular lagoon (40 x 40 x 30 yards) to dry. This sludge 
possesses a strong seaweed, but not offensive, odour. The 
slate bed sludge is also, on occasion, run on to an osier bed, 
of about 2 acres in extent, when the lagoon is unable to 
cope with it. 

During wet weather, when the detritus tanks are in use, 
the sludge from these is also allowed to run over the osier 
bed. 

It was found impossible to estimate the amount of this 
latter sludge (which was considerable). In places the dry 
deposit measured 6 inches to 1 foot in depth. 

_ Measurements of the volume of the liquid sludge which 

issued from the slate beds every morning were made over a 
period of 12 weeks, by allowing the sludge to drain into one 
of the effluent channels and subsequently taking its 
average depth. 

Eleven average measurements were made and samples 
were taken every eighth day, on different days of the week 
(i.e., eleven samples in all). 

The channel measured 327 feet by 1 foot 11 inches, and 
the average depth of the sludge was 4-28 inches, which is 
equivalent to a daily average of 1,396 gallons. 

The average percentage of dry solid matter in the sludge 
was 4-33 (dried at 110°C.). 


From these data it has been calculated that about 100 
tons of dry solid matter issue from the six small slate beds 
in this way per annum. 

This corresponds to 510,000 gallons of liquid sludge, or 


about 200 tons of air-dried sludge. 


These figures are most probably an under-estimate, as the 
weather was very wet during the period over which measure- 
ments were taken, and the detritus tanks were therefore 
in frequent use. These tanks thus received a considerable 
quantity of the suspended solids which would have other- 
wise passed into the slate beds. 

On one occasion a bed was opened up near a division wall, 
for the purpose of examining the deposit on the slates at 
various depths. The deposit was thinnest at the top, being 
scarcely + inch thick there, but increased in thickness 
towards the bottom, where it averaged quite an inch. 

It was brown in colour on the surface, but black and very 
gelatinous underneath. It was full of small red worms. 


Digestion of Sludge in the Slate Beds. 


From the figures for suspended solids given in Table A, 
it has been calculated that about 152 tons of dry solid 
matter come down in the sewage per annum, and that 
about 51 tons of this matter are carried on to the contact 
beds in the slate bed effluent. This leaves 101 tons of dry 
solid matter over, of which it has been shown that about 
100 tons are drained on to the sludge lagoon.* Practically 
speaking, therefore, there appears to have been little 
digestion, #.e., little diminution in solids, in the slate beds. 


Capacity of Slate Beds. 


The following table gives the capacity of two of the slate 
beds, taken as typical, at different times :— 











Gallons. 
‘ Bo = i. : 
A. Calculated C. . 
Capacity of Capacity of Capacity of Capacity on September Ist, 1910, 
Slate Beds Slate Beds at | Slate Beds at expressed as percentage of 
Empty Tank| when new beginning of end of capacity in columns :— 
Capacity (September, | observations observations 
(measured). 1905), 2.e., (July 7th, (September Ist,|___ 
88 per cent.} |1909), (gauged).'1910), (gauged) 
of the empty B. C. 
f tank capacity, - { 2 es 
- | 
Bed No. 3 - | 53,550 47,124 42,755 40,921 | 16-4 86:8 95-7 
Bed No. 6 - 53,550 47,124 39,120 39,039 72:9 82-8 99-8 

















These figures show that there was very little loss of 
capacity in the slate beds at Devizes after five years’ 
working. This is what would be expected, when the 
amount of sludge that is drained away from the beds is 
taken into account. 


Number of Fillings Received by the Slate Beds. 


Records of the number of fillings which each slate bed 
received were kept over a period of 283 days (November 
28th, 1909, to September 6th, 1910). 

Each of the six smaller slate beds received 255-260 
fillings. 

Each of the two larger slate beds received 47 fillings. 

For the six smaller beds, the average number of fillings 
per 24 hours was 0-90, 7.e., 1 filling every 27 hours. 

Since, with a normal flow, each of these beds takes 
about 3 hours to fill and about 3} hours to empty, each 
bed receives about 20} hours complete rest between 2 
fillings. 

As the two larger slate beds are only used to treat 
storm water, the period of rest they receive depends on 
the state of the weather. 


State of the Contact Beds on which the Effluent from the 
Slate Beds is Treated. 


The beds on which the slate bed effluent is treated are 
filled with very fine coke breeze, much finer, we under- 
stand, than was intended by Mr. Dikdin. Most of them 
were in a very water-logged condition. 


On September Ist, 1910, five of the beds (Nos. 3, 4, 6, 8 
and 10) were filled to overflowing with 32,500 gallons of 
slate bed effluent. : 

Taking the capacity of these beds when new, as 33 per 
cent. of the empty tank capacity, they would originally 
hold 126,000 gallons. 

At the date mentioned, therefore, the capacity of these 
five beds was only 8-6 per cent. of the original empty tank 
capacity, or 26 per cent. of the original water capacity. 
In other words the beds had lost 74 per cent. of their 
original water capacity. 

The effluent produced from these five contact beds is 
a turbid foul-smelling liquid. When it leaves the beds, 
it passes over pasture land, of which about 50 to 60 acres 
are under irrigation. The effluent from the land eventually 
runs into a small brook at Marsh Lane Bridge, about one 
mile below the works. 


Nuisance from Smell. 


The chief nuisance from smell at the Devizes sewage 
works is caused by the sewage itself. This is very notice- 
able when refuse from the bacon factory is coming down 
the sewers. 

The smell which arises when the detritus tanks are being 
emptied is also very unpleasant. 

On two occasions when a slate bed was opened, no 
offensive odour could be detected in the bed, even when 
standing at the bottom of it on a hot day. In fact, it 
smelt no worse than an ordinary damp cellar. 








* In making this calculation for dig>stion, the specific gravity of the sludge has been taken as 1-02; a similar sample of 
sludge, examined in April, 1909, which contained 4:2 per cent of dry solid matter, had that specific gravity. 

_ | This value, 88 per cent., is based on the gauging of a new bed at Machynlleth on September 2nd, 1909. Mr. Dibdin 

himself gives 87 per cent. as the water capacity of a new slate bed (““ Recent Improvements in the Methods for the Biological 


Purification of Sewage,” 1907, p. 15). 
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Once a slate bed was full, it gave rise to practically no 
nuisance from smell, but, of course, some nuisance was 
caused in the process of filling. 

When a very strong sewage is being treated, the larger 
masses of the suspended solids, including fcecal matter, 
collect on the surface of the slates. These are swept into 
the beds. Although no increase of smell was noted on 
a good many occasions, this part of the process is one 
which might give rise to local nuisance. 


There is, however, one circumstance in the working of 
the slate beds at Devizes which gives rise to a certain 
amount of nuisance from smell, viz., in dry weather, 
during the night, it takes about eight hours to fill one of 
the beds, which is then immediately run off; the issuing 
liquid always has a foul septic smell. This is no doubt 
due to the more prolonged stay in the slate bed. 


EAST DEREAAM. 


The East Dereham sewage works are situated about a 
quarter of a mile from the town. The sewerage is on the 
partially separate system, but comparatively little of the 
surface water finds its way to the sewers. 

The average dry weather flow is about 50,000 gallons 
per 24 hours. 

The installation consists of eight slate beds, four con- 
tact beds, and two percolating filters of the’ following 
dimensions :— 


Slate Beds. 
Series I.—Each about 24’ 7” « 10’ 6” x 3%. 
Series II.—Each about 22’ 3” x 14’ 2” x 3’ 


Contact Beds. 
Each about 14’ 1” x 46’ 8” x 3’, filled with }” to 
2” clinker, mixed with a little 3” to 1” water-worn 
pebbles. 


Percolating Filters (Circular). 
One, 308 square yards by 3’ deep. 
One. 10 square yards by 3’ deep.. Both of these 
filters were filled with +” to 1” water-worn pebbles. 
There is one small grit chamber 6’ 7” x 6’ 7” x 3’ 4”. 


Nature of Sewage. 


Domestic, except for a little brewery refuse. When this 
refuse is arriving at the works, the flow is temporarily 
increased to many times the normal, but the rush lasts 
only about half an hour, once or twice a week, and usually 
occurs early in the morning when the flow is otherwise at 
its minimum. The result is that two slate beds are some- 
times filled almost entirely with this brewery refuse. 


The whole of the sewage is conveyed to the works by a 
15-inch pipe, with a very slight fall. 

After passing through a l-inch screen, the sewage either 
enters a small grit chamber, 6 feet 7 inches square and 3 feet 
4 inches deep, and then flows by gravitation into one of 
eight slate beds; or it flows directly on to a small piece of 
land about 24 acres in extent. In time of storm, part of 
the sewage goes over the land, but most of it is merely 
screened and then passes directly into the brook. The 
land is not drained. 


Part of the area consists of osier beds, the revenue from 
which has decreased about 80 per cent. since they have 
been used regularly. The land receives rather more than 
half the sewage which is treated at the works. 


Description of Slate Beds. 


There are two series of four slate beds each, which were 
installed on March 24th, 1909. 

Each bed of Series I. measures about 24’ 7” « 10’ 6” x 3’ 
and has an empty tank capacity of 650 cubic feet. 

Each bed of Series IT. measures about 22’ 3” « 142” x 3’ 
and has an empty tank capacity of 850 cubic feet. 

The beds of Series I. are discharged on to one of two 
percolating filters, while each bed of Series II. is discharged 
on to a corresponding contact bed. 


Method of Working the Slate Beds. 


Each bed is allowed to fill as fast as the flow of sewage 
permits, and is then left standing full for a fixed time, 
when it is drained on to a filter bed. A slate bed normally 
takes about an hour to fill, and as long or longer to empty. 
When the slate beds were new, they were allowed to stand 
full for two hours, this procedure being adhered to until 
June 30th, 1910. Since then they have been allowed to 
stand full only one hour. 

The man in charge has to keep a careful watch on the 
issuing slate bed effluent, when a bed has nearly emptied 
itself, so as to shut the valve when black sludge begins to 
come away. When the beds were new, it was possible 
nearly to empty them without any marked discharge of 
solids taking place, but as time went on, it became necessary 
to stop the outflow sooner. In September, 1910, there 
was a depth of black sludge varying in the different beds 
from 7 to 20 inches, out of a total bed depth of about 30 
inches. 

This accumulation of sludge caused considerable incon- 
venience, as the beds had to be filled 4 or 5 inches higher than 
the top of the slates, in order to get enough effluent to work 
the syphons attached to the corresponding contact beds. 


Settlement Hffected by Slate Beds. 


The full figures of analysis are given in Table B. 

Two series of samples were taken as described in the 
Introductory Note abcve. On each occasion a number 
of corresponding average samples were taken of the sewage 
entering the slate beds and of the effluent leaving them. 
The samples thus taken represented the whole of the 
sewage treated in the beds during eleven days. The 
slate beds effected a reduction of about 48 per cent. in the 
suspended solids of the sewage, as shown by the following 
analyses. 
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Arrangements for Dealing with Sludge. 


There is no special provision for sludge disposal. The 
whole of the solid matter going into the slate beds must 
either stay there or pass forward to the filter beds. 


Accumulation of Sludge. 


This is discussed later, under “ Capacity of slate beds” 
(see below). 

Digestion of Sludge. 

Owing to the method of construction, it was found to be 
practically impossible to take fair average samples of the 
sludge from the slate beds at East Dereham, and without 
such datum no estimate can be given of digestion in these 
slate beds. 


Appearance and Condition of Slate Beds. 


The slate work appeared to remain in the same condition 
throughout the observations, there being no sign of any 
breaking down of the material. 7 

All the beds remained quite water tight. The surface 
of the beds was, in some cases, fairly clean, and in others, 





very dirty, with pieces of paper, fruit skin, and foecal 
matter. In order to keep the beds clean, it is necessary to 
sweep the tops once a week and to remove the sweepings. 
These are placed, together with the grit from the grit- 
chamber, on a heap, but the bulk is small and the smell 
which arises can only be noticed when in close proximity 
to the heap. 

On looking into the inspection holes, it was observed 
that nearly all the slates had a black or brown deposit on 
them. This generally varied from a quarter to half an inch 
in thickness and, though sometimes brown on the surface, 
it was always black underneath. The deposit had a strong 
earthy smell and was not at all septic or putrid in character 


Capacity of Slate Beds. 


On July 7th, 1909, the capacity of each of the slate beds 
was measured. From that date until September}16th, 
1910, records were kept for the Commission of the number 
of fillings of each bed. On September 15th and 16th, 1910, 
each of the slate beds was again gauged. These measure- 
ments are given in Table C. 














TABLE C. 
Capaciry MEASUREMENTS OF THE SLATE Bubs. 
Gallons. 
: ‘AY B. G: | 19D Capacity on September 15th, 1910, 
| Capacity on | Capacity on expressed as percentage of the 
Empty Capacity of | July 7th, 1909, September 15th, capacities in columns :— 
No. of Bed. | Tank Bed with the | at beginning of | 1910, at end of 

| Capacity Slates in (88 | observations | observations 

| (measured). | percent. of A.)*, (gauged). (gauged). A | B. | C 
"First Series. ARG aE, erase es | py eh Ata? 
No. 1 - - 4058 3571 2569 2093 51-6 58-6 81-5 
No. 2 . - 3871 3406 3050 2042 52-7 59-9 66-9 
No. 3 - - | 4083 3593 2428 / 1653 40-5 | 46-0 68-1 
No. 4 : - 4096 3604 2450 | 2064 50°3 57:3 84-2 
Mean - - 4027 | 3543 2624 . 1963 48-8 55-4 75-2 

Second Series. | 
Nota fh ~)  -B143. | | 4526 2483 : 2004 39:0 | = 44:3 80-7 
Mo,2 = =>] 5224 | 4597 3421 | 2270 | 48-4 | 49-4 66-3 
No. 3 - . 5299 4663 2978 | 2208 | 41-7 47-3 74:1 
No. 4 - - 5554 4887 3115 1733 | 31-2 35°5 55:6 
| . 

Mean - - 5305 4668 2999 2054 | 38-8 44-1 69-2 


* See footnote t, page 208. 


The figures of this table show that there has been a 
great loss of capacity in the slate beds. This is what 
would be expected, seeing that as much sludge as possible 
is prevented from leaving the slate beds and from passing 
forward on to the contact beds. 

The whole volume of sludge actually in the slate beds 
was measured indirectly by the loss of capacity of the 
beds. It amounted to 16,780 gallons. 

Table D gives the volume of the layer of sludge at the 
bottom of each bed on September 16th, 1910. 











TABLE D. 
Depth of Volume of Sludge 
Sludge (calculated. ) 
No. of Bed. (average). 
Feet. Cubic feet. Gallons. 
) | 
Series I : . 
No. 1 - - | 0-62 135-6 845-3 
Nos2),. -...- |. 0-65 1422 —- 8865 
No.3 - +} 1-00 234-2 | 1,460°0 
No.4 -  -}. 1-04 244-6 | 1,524°8 
| 
+ 
Total, Series [ - -| 7566 | 4,716-6 


TABLE D.—continued. 











/ 
Depth of Volume of Siudge 
Sludge (calculated). 
No. of Bed, (average). | 
‘Feet. | Cubic feet. | Gallons. 
a Aa te weal 
Series IT : 
No. 1 - -| 1-50 415°8 2,592-1 
No. 2 - - | 1-08 299-4. 1,866°4 
No. 3 - =| 1-33 368-6 2,297-8 
No. 4 - - 1-66 460-1 2,868°3 
Total, Series II > eoeen ht 1543-9 9,624-6 
| ee ee an 
Total, Series I and II - | 2,300-5 14,341-2 








: 

From this Table it is seen that there were about 14,341 
gallons of sludge at the bottom of the eight slate beds on 
September 16th, 1910.* This was the result of 541 days’ 
working, during which about fifteen million gallons of 
sewage were treated. In some of the slate beds the 
sludge was so stiff that a thick stick would stand upright 
in it, in others it was comparatively soft. As has 
already been stated, no provision has been made for 
removing this sludge. 





} 








* This leaves 16,780 — 14,341 =2,439 gallons on the upper layers of slate. 


6225 


a), 


to 
— 
“a 


212 


It is evident that the amount of sludge which accumu- 
jates in the slate beds depends largely on the manner in 
which they are worked. If they are allowed to drain 
empty every day, they will lose very little capacity, but 
the sludge will then pass on to the filter beds and cause 
those beds to lose capacity. In this connection it should 
be noted that, notwithstanding that the slate beds were so 
worked as to retain as much of the suspended solids as 
possible, the four contact beds lost 11,121 gallons of 
capacity (equivalent to 48 per cent. of their original water 
capacity) during the period of observation; and, further, 
that the contact beds treated only about 58 per cent. 
of the whole volume of slate bed effluent, the remainder 
being treated on the percolating filters. 


Number of Fillings received by Slate Beds. 
March 24th, 1909, to September 16th, 1910. 541 days. 


Bea Bed Bed Bed 

No. 1. No. 2. No. 3. No. 4. 
Ist Series = - 617 547 591 584 
2nd Series — - - 656 658 681 641 


These figures show that each bed received on an average 
- 1-14 fillings per 24 hours. 

At this rate the beds have a period of complete rest of 
about 17 hours per day. 


Slate Bed Effluent. 


Except for the smaller quantity of suspended matter 
which it contained, this was indistinguishable from the 
sewage in appearance or smell. 


The Filters. 


(a) Percolating Filters —The slate beds in Series I dis- 
charge on to one of two percolating filters. The larger 
of these is circular and has an area of 308 square yards, 
and being 3 feet deep, has a capacity of 308 cubic yards, 


The filtering material consists of water worn pebbles vary- 
ing in diameter from } inch to 1 inch, laid on perforated 
tiles on a concreted floor. The slate bed effluent is dis- 
tributed by means of a Fiddian distributor. The filter 
effluent appeared to be of fair quality, and the filtering 
material was still very clean after working continuously 
for about eighteen months, at the average rate of about 
39 gallons per cube yard per 24 hours. 

The smaller percolating filter has an area of about 
10 square yards; it was used comparatively little and no 
observations were made respecting it. 


(b) Contact Beds.—Kach slate bed in Series IT has its 
corresponding contact bed. These contact beds have each 
an average area of 205 square yards and an empty tank 
capacity of 205 cubic yards. 

The filtering material consists of $ inch to } inch clinker, 
mixed with a little + inch to 1 inch water worn pebbles. 

The slate bed effluent is partially distributed over its 
corresponding bed by a system of earthenware half-pipes, 
the flow of liquor on to the beds being stopped when it 
begins to bring out black sludge. When full, the beds 
are allowed to stand for 2 hours and the filter effluent is 
then discharged into the brook. The effluent appeared to 
be of poor quality, and was brown and opalescent. A 
chance sample putrefied upon incubation. 

At the conclusion of the period of observation, the 
material was found to be considerably choked at that end 
of a bed where most slate bed effluent enters. The other 
end of the bed was clean. The choked portion had a 
strong earthy smell when it was turned up with a spade. 

The capacities of the contact beds at’ the beginning 
and at the end of the period of observation are given in 
Table E. From this it will be seen that the beds 
lost, on an average, about 48 per cent. of their original 
water capacity in fourteen months. 


. TABLE E. 


Capacity MEASUREMENTS OF Contact BEDs. 























Gallons. 
A. B. ey Capacity on September 15th. 1910, 
Calculated | given as percentages of the 
Empty Capacity when Capacity on Capacity on capacities in columns :— 
No. of Bed. Tank filled with | July 7th, 1909 September 15th, i 
Capacity the coke (50 | (estimated).* 1910 (gauged). 
(measured). per cent. of A). A | B C. 
No.1 oy= | = E688 5,844 5,196 2212 | 18-9 37°8 42-6 
No. 2 - - 11,608 5,804 5,278 2,941 25°3 50°7 55°7 
No. 3 - - 11,470 | 5,735 5,190 3,500 30-5 61-0 67-4 
No. 4 - = gel ook 5,660 5,117 3.269 28-9 | 57-7 63-9 
Mean - +1 ae popes 5,761 5,195 2,980 | 25°39. | 61:8 57-4 











* The loss of capacity between the date of inauguration of the beds and July 7th, 1909, was taken as being proportional 
to the loss up to September 15th, 1910, in the ratio of the number of fillings before and after July 7th, 1909. 


Nuisance from Smell. 


There is a strong and very insistent earthy smell all over 
the works, and particularly where the slate bed effluents 
discharge on to their filters. When the slate bed effluent 
containing brewery waste is being discharged, however, 
the smell is decidedly offensive. 


The slate beds themselves had, at the beginning of the 
observations, the same earthy smell as the issuing effluent, 
but in a lesser degree, and it could hardly be said that they 
gave rise to nuisance from smell. At the end of the obser- 
vations, when sludge had accumulated largely in them, 
the earthy smell was distinctly stronger. 

A strong earthy smell was noticeable about 50 to 100 
yards leeward of the irrigated land. 
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MACHYNLLETH 


Machynlleth is a small town of about 2,000 inhabitants, 
“10 miles distant from both Aberystwyth and Aberdovey, 
-and situated on the south bank of the river Dovey, a river 
vnoted for its salmon and sea trout fishing. 

The sewage works are about a quarter of a mile from the 
-centre of the town. The sewerage is on the partially 

separate system. The district is a very wet one, the 
average yearly rainfall being about 60 inches. For 1908 
-the rainfall was 57-5 inches. In times of storm the rate of 
flow is greatly increased. 

Gaugings of the Sewage flow were taken during 

August and September, 1909 :— 


Gallons. 

Approximate dry weather fiow per 24 
hours—average of 13 dry days - - 41,300 
Highest dry weather flow - : - 57,300 
Lowest dry weather flow - - - 20,920 


Two wet days’ flow - 60,950 and 71,980 

For the year ending March 31st, 1910, the number of 
-water closets was 251, and the number of baths, 54. 

The town is drained by two main sewers, one coming 
-from the higher part of the town and the other from the 
lower. The former carries about four-fifths of the total 
flow, though during the six months ending September, 
-1910, the flow in the lower sewer had increased considerably, 
;probably from the influx of subsoil water. 


The installation consists of :— 
2 settling tanks, each 9’ 9” ~ 5’ x 9’ 3” deep. 
2 slate beds, each 23’ 10” x 14’ 4” x 3’ 4” deep. 
2 slate beds, each 23’ 10” x 15’ 3” x 3’ 4” deep. 
1 circular tank for storing the low level sewage— 
25’ 6” diameter by 12’ deep, with an overflow pipe 
2’ 6” from the top. 


4 octagonal percolating filters, each 44° diameter 
by 4’ 6” deep, worked with Adams’ sprinklers. 

Total area of filters—713 square yards. 

Total cubic content of filters—1070 cubie yards. 


The filtering material consists of a slaty gravel, which 
is dug up from under the subsoil. It is graded in the filters 
as follows :— 

Top 3’ 6” — }” to 2” diameter. 
Bottom 1’ — 2” to 3” diameter. 

The low level sewage is screened and run into the eircular 
tank, from which it is pumped to the high level every 
morning (see below). 


Method of Working the Slate Beds. 


The sewage, which consists of the crude unscreened 
sewage from the high level sewer mixed with the settled 
sewage from the low level sewer, passes through one of the 
settling tanks before running on to the slate beds. 

When full, the slate beds are allowed to remain so for 
about 2 hours, and are then discharged into a shallow reser- 
voir, connected to a syphon chamber which feeds the 
sprinklers. The slate beds are emptied completely, the 
result of this being that a considerable amount of black 
solid matter gets swept out into the above channel and 
reservoir. 

During the night the high level sewage is run into three 
of the slate beds, and when these become full they overflow 
by a sill into the syphon reservoir and so straight on to the 
filters. 

The beds are run off as usual when the man in charge of 
the works arrives in the morning. 

The following figures of analysis (Table F) were obtained 
for the average samples drawn during the two longer 
visits :— 
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Settlement Effected by the Slate Beds. 


It will be noticed that the percentage reduction of 
suspended solids by this treatment is small, viz., :27-4. 
This is no doubt due (1) to the actual amount of suspended 
solids in the settled sewage being small; and (2) to the 
relatively large amount of solids which are carried out of 
the slate beds by their being comp!etely emptied. 


Accumulation of Sludge. 


There was in September, 1910, a considerable accumula- 
tion of sludge at Machynlleth, but it was found impossible 
to estimate its quantity. The greater part of it consisted 
of the sludge from the settling tanks and the low level 
sewage pit, but it also included the black deposit from 
the slate beds which collects in the shallow reservoir. 

The sludge from the settling tanks is drained into a pit, 
from which it is lifted by a chain pump and deposited on 
a heap in a field. The sludge from the low level sewage 
pit is removed by pail and cart on to the same heap. 

When the sludge has become fairly dry, it is mixed with 
waste lime from the gas works and removed from time to 
time by a farmer, who spreads it over pasture land. 

The low level sewage pit is cleaned out about every two 
months. . 

With regard to the subsequent treatment of the slate 
bed effluent, containing as it does, 6 parts of suspended 
solids per 100,000, this flows over a 6-foot weir into the 
reservoir already mentioned. In front of the weir a scum- 
board is fixed, to prevent as far as possible any floating 
matter getting on to the filters. Before this board was 
fixed, the sprinklers were continually clogging and they 
needed constant attention. Now they only require clean- 
ing once a day. 


The sludge which collects in the channel and reservoir 
is cleaned out when necessary. 

From August Ist, 1909, to September 20th, 1910, this 
sludge was collected in two trenches, for the purpose of 
arriving at an estimate of its amount. 

From August Ist, 1909, to January 31st, 1910, the 
accumulation of sludge in the first trench amounted to 
2 tons 2 ewt. It contained 28-1 per cent. of dry solid 
matter. 

From February lst to September 20th, 1910, the sludge 
in the second trench measured 45 feet by 3 feet, and its 
average depth was 2 feet 2 inches. This sludge was found 
to contain 21-4 per cent. of dry solid matter, and its 
specific gravity was 1-17. 

From these data it has been calculated that this second 
trench held about 9-6 tons of wet sludge. 

Therefore, from August Ist, 1909, to September 20th, 
1910 (13$ months), the accumulation of sludge from the 
slate beds amounted to about 11-5 tons (containing about 
22 per cent. of dry solid matter). 

The deposit on the slates averaged about half an inch 
in depth. There was practically none at the bottom of 
the beds, 


Digestion of Sludge in the Slate Beds. 
The method of working the slate beds at Machynlleth 
precludes any attempt being made to estimate the diges- 
tion of sludge in the beds. 


Capacity of Slate Beds. 

Owing to the foundations of beds Nos. 1 and 2 having 
settled, they were leaking at the time of our visit in Sep- 
tember, 1910. Measurements of capacity can, therefore, 
only be given for beds Nos. 3 and 4 :— 

















TABLE G. 
Gallons. 
A. B. C. 
Calculated 
Capacity of Capacity on September Ist, 1910, 
Slate Beds Capacity of Capacity of | expressed as percentage of capacity 
Empty Tank} when new Slate Beds at | Slate Beds at in columns :— 
Capacity (September beginning of end of 
(Measured). 1908), 2.e., observations, | observations, 
88 per cent. July, 1909 September, | iy is 4 
of empty (Gauged). | 1910 (Gauged). 
tank capacity. A. B. C 
Bed No. 3 : 5,490 4,831 4,165 4,447 81-0 92°1 106-8 
Bed No. 4 - 5,027 4,424 3,794 3,896 775 88-1 102-6 














These figures show that there was very little loss of 
capacity in the slate beds at Machynlleth after two years’ 
working. As the beds are completely emptied after 
each filling, this is what would be expected. 


Number of Fillings Received by Slate Beds. 


Records of the number of fillings each slate bed received 
were kept over a period of 276 days (November 21st, 1909, 
to August 26th, 1910). 

No. 1 slate bed received 772 fillings 
per 24 hours. 

No. 2 slate bed received 786 fillings 
per 24 hours. 

No. 3 slate bed received 807 fillings 
per 24 hours. 

No. 4 slate bed received 806 fillings 
per 24 hours. 

If sewage is being pumped from the low level sewage 
pit, it takes about one hour to fill each of the beds. If 
only the high level sewage is being treated, it takes about 
3 hours. 


2-8 fillings 
2-8 fillings 


2-9 fillings 


2-9 fillings 
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The beds each take from forty-five minutes to one hour 
to empty completely. 


State of Filters on which the Effluent from the Slate Beds 
is T'reated. 


Two of the four percolating filters are worked for a week 
and then rested while the other two are being used. 

The rate of filtration in dry weather is equivalent to 
about 38-6 gallons per cube yard per 24 hours. 

The surface of the filters was perfectly clean at the 
time of the last visit. No signs of growths or ponding 
could be seen. The effluent obtained from the filters is 
a fairly good one, 


Nuisance from Smell. 


The slate beds at Machynlleth caused no nuisance from 
smell whatever. 

The settling tanks and the low level sewage pit smell 
at times, especially when the solid matter rises to the 
surface. 

There was no nuisance from smell caused by the sludge 
at the time of the last visit, 


A. C. CARTER. 
A F GIRVAN. 


2F 





~~. © pe ae 


A ntinech att ‘ 

- rae Aine also A amar Heth bal basingerd , 
= = b Teer vine wih: % +4 ; : . ne afr 
‘a i te Pa. ti 


es ry 


we ee ; bet 





vIAHAaL. © 

u ’ 

5) gall 
Mia Kase & rs 


iz a ae 
ce tithe 
Hi ae 


ae uae 
holelosles nead bad di eduly oe ae 
aneeat tw ky eto DA Mweda | 
rs Le | > ie gah sien 
iw ih ih ita! epoy? aihh oat 
eat BEDE brenda of beat Nii tr 
Sts) Liha ee BY Ae 
en ateta enggle ails 186.3 7 — 9d 


Hose 2 
glad 


+ 
¥ 


y, (ae mv 
» aes 
' -— . : 

Ay api ow ee 


* i= : — 
+ hy yt Tore 


re 
A wialA of th ini 
sf 1 ont ae 
1 olay pitas 


hERE 
ii ate 7 es 
 . 
Per var. 2, vu 


waite io"y 


at 
‘sith 

i. i 
shrity man a= 


‘ sbhabst ich add Od thet on 
wile or stil nal: é aw? 
| fo ehuemnnepeel. . 


hae ‘ame 


ba 


. 
it ot Ae 
Mg Out omy 


eg 
Hd aey i ata 
mile 


de 


hepeat ment wknd dons 
— mt eee ponte Ay ws 
net ult ¢ ehh « ie Be ae 


wah Se Us 


fy antl + ol sty Hy oY ot? 
&cunh (ose ot” site or jtonheaae a 
aie Beil ii, Mert. da ad 
tri edt Aan 1} 
‘deal bre es was Ps: 


it, ot * pores 
at chen te sthind: 


ori 


cae 


ws walt looyit Vii st 
Rin teg bey 
a ae sett 
ema ce 
hace Trad 
he via 
a orien oi 
‘e mee: if tn ; a 


gah: re 


LA'S whit 
wat 








4 : io be 

GHGs an 
sty A : 
cpa 's 


(Pie A's 
WT 


We 
| Fil n 








7 
Pint 47 
—_ 
ed 
SOS) Sd 
‘ be ' 
mT y. 7, 
“wh .Y 
' 
| 
“a 
4 
: 
‘ 
J- 
“? A 


* i - 
ried a tif del f en 
* viete Mal f “ee ri ost 
Z, fe eet | 
‘ wee ‘ - 7 
”% ‘ea Ar La! Lit it x we 
—?, oF es 


. - a @ ; re 
ail ) gett jo dure ad’ 
: Snte vit wands GTHAG ee, vi] 
+. arate, : af, ; 5 
7? re 7 
\ ae es ve: oe : ‘ 
ee walllf® ST. hee ent a: 
pia yc ai =e 
a 1 enn 's 
Eo hutt yy AL. © Pine) [: s 
a we ’ ad 
- yr) : ae 
we Ser ‘ 4h) 
i> fi in Rael ivy 
co 4 é 
* a 
& fe -_ bad 
vid bye 4 > 
ae seh he tee : - i 
rae Thi" og 
? , 
; + 


tal c 
ie 
it 








_ ae 
ie leo 
veh 


4 








a needa Oe Ti 
‘ fi = = | 


x 


eter & OF ee, 
i a ee eee 


ore ; 
© ee 


ae ow 








PrP eR acelals ty Sot 
: "5 






v > 2. + 
eee ane Slee ee Pere Pere eee sot 5 
? Pee eS te Bt  we eerrere ee eee soto eth et) twa h por Ol tess r ‘ sf 












phate taps 










frttgpbetizg!y 


a3 
¢ 


td) 
tee 


> 2 
t Crt 


te 


Rrcefat 


catghesa bs! et ates, 
tote 


itoak? 


fe 





